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[OFFICIAL CIRCULAR. | 
Ninth Annual Pacific Coast Gas Association. 


—— 


Meeting, 


OAKLAND, CAL., May 27, 1901. 

To the Members of the Pacific Coast Gas Association : The Ninth 
Annual Session of our Association will soon convene, and I can as- 
sure you that, in point of merit in presentation of papers and enter- 
tainment, it will be the equal of any of previous years, and I con- 
fidently look forward to the help of each member to make my surmise 
true. I trust that you will make arrangements to be in attendance at 
the meeting, not only for the good of the Association, but also for the 
benefits that you will personally derive from such attendance. 

I trust that the past year has been a prosperous one to you and the 
companies you represent, and that you are able to say that some of 
such prosperity has been due to your connection with the Pacific 
Coast Gas Association. You will in due time be advised by the Secre- 
tary of the order of proceedings, titles of papers, etc. 

With best wishes for your success, I am, yours, cordially, 

JOHN A. BRITTON, Pres. 








BRIEFLY TOLD. 
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SOMETHING MORE ABOUT THE LIGHTING OF THE CITIES OF THE 
HAWAIIAN IsLANDS.—The JourRNAL for April! 29th, 1901, contained an 
article, prepared for us by a special correspondent, who wrote under 
the title of ‘‘ Honolulu,” the caption of which was: ‘‘ Lighti~g of the 
Cities of the Hawaiian Islands.—Possibilities for Development.” There 
can be no doubt that our correspondent was perfectly well qualified to 
write on the subject named, either from the technical standpoint of a 
gas man or an electrician, and it is furthermore certain that he was in 
Honolulu, and had been elsewhere in Hawaiian territory, prior to and 
at the time the article was written. It seems, however, that the article 
was not in all respects fair to those engaged in the electric lighting of 
the city of Honolulu at any rate, for last week we received a well 
tempered letter of criticism over the art‘cle in question from a gentle- 
man now prominent in the Hawaiian Electric Company, Ltd., and who 
was pretty widely known in the gas circles of Amerigé, from bigs logg. 
and useful connection with one of our largest gas/ companies. ; His 
ability and straightforwardness are such as to oblige\us t6 repeat here 
much of what he wrote in comment, which publicatiom we gladly 
make to the end that ‘‘Honolulu’s” statements and hi8-may-bepub- 
licly compared. He says: 

To the Editors AMERICAN Ga® LIGHT JOURNAL: In reading the 
JOURNAL for April 29th last, I noted an article regarding the lighting 
of the cities of the Hawaiian Islands, prospect of development, etc., 
‘* Prepared for the JOURNAL by Honolulu.” For several years I was 
connected with the * * * Company, and was aconstant reader of 
the AMERICAN Gas LIGHT JOURNAL, I feel you have been imposed 
upon by the writer of the article above mentioned. There are several 
misstatements in the same, and it covers the subject very loosely. I 
have always found the AMERICAN Gas LIGHT JOURNAL to be an ex- 





tremely trustworthy paper; and for that reason I am giving you the 
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correct information as to the electric situation in Honolulu at the 
present time; for I do not feel it fair that people should be misled by 
such statements as those which appeared in the articlenamed. The | 
electric lighting and power supply of Honolulu is furnished by the 
Hawaiian Electric Company, Ltd., a Company capitalized in $500,000, of 
which $425,000 is paid in. It has no outstanding bonds or indebted- 
ness. The lighting is supplied by alternating 2 phase machines, and 
the power by 500-volt, direct current. It also operates a small 3-wire, 
110/200-volt system. In connection with the electric plant is an ice 
and cold storage plant (of the modern compression type), with one 60- 
ton, tandem, compound Frick machine, and one 75 ton, cross compound 
York machine. The electric equipment now installed and installing 
consists of two 300 k.w., 2-phase Westinghouse alternators, direct con- 
nected to Union Gas Works engines of the vertical marine type, 17 and 
34 by 24, running at 190 revolutions per minute ; one 250-k w. West. 
inghouse 2-phase alternator, belted to a vertical Corliss engine; one 
100 k.w. T. H. alternator and two 45-k.w. Edison bi polar machines, 
belted direct to cross-compound Ball engines. The power is supplied 
from two 200-k.w., 500 volt rotary iransformers of Westinghouse make. 
The switchboard is a complete high tension marble board, built by the 
Westinghouse Company. All the engines are run condensing, the 
condensers are of the Wheeler surface type, and the air pumps are of 
the vertical walking-beam type and the Blake vertical marine type. 
The boilers are from Heine & Sterling, of 1,600-horse power capacity. 
This installation furnishes current to over 25,900 lights installed in the 
city of Honolulu, and power for more than 400 horse in motors for 
elevators. In addition to supplying current the Hawaiian Electric Com- 
pany, Ltd., recently acquired the Peoples Ice and Refrigerating Com. 
pany, and now retails and distributes ice as well as manufacturing same. 
It also does a very large contracting business, installing complete 
plants for plantation and power transmission, and practically does all 
of the house wiring and installation in Honolulu. A great deal of this 
work is of very high class, as many of the buildings are wired with the 
interior conduit system ; and in private residences one 500 light aud 
one 900-light installation have been made. An installation of 3,600 
lights is soon to be commenced. The Company occupies a two-story 
building, 60 by 130, and has as completely an appointed office and 
storeroom as the electric companies have in the United States. It car- 
ries a stock, varying in value from $30,000 to $50,000, of all kinds of 
electrical supplies, small marine type, direct connected units, motors 
and small generators. The Company is agent for the Westinghouse 
Electric and Manufacturing Compary for the Hawaiian Islands, and is 
in position to install plants of any magnitude. The government of the 
Territory of Hawaii has a small water power plant, supplying about 
100 are lights for street lighting purposes and a few incandescent lights 
for public buildings. 

An electrically equipped street railway system is now being installed 
with a total mileage of about 28. The electric equipment consists of 
three 250-kw., 500 volt Westinghouse generators, and 388 double 
equipped cars, each having two 35-horse power Westinghouse moters 
The above practically covers all electric installation in Honolulu with 
the exception of a small plant supplying current for an automobile 
company, and a plant running two trolley cars. This automobile 
company h:s 20 automobiles operating as a hack service in the city o! 
Honolulu. Outside of Honolulu, Hilo is the only city with a com- 
pletely appointed electric station. The latter is operated with water 
power, with 2-phase, alternating current, Westinghouse generators, 
direct connected to Pelton water wheels. The generators are of the 
kodak type. It also has a motor-driven belt ice plant with Frick com 
pressors. This Hilo Company is also installing a complete plant for 
the operation of an electric railway. I trust you can see from the 
above statements that your correspondent covered the situation very 
meagerly, and I hope you will publish the facts I have given you.—A 





Notgs.—At the annual meeting of the shareholders in the George 
town (D. C.) Gas Light Company the following officers were chosen : 
Directors, S. T. Brown, M. J. Adler, Jno. Marbury, Robt. D. Weaver, 
Wm. A. Leetch, Geo. L. Nicholson and Wm. B. Orme ; President, 
Henry C. Winship; Vice-President, M. J. Adler; Secretary and 
Treasurer, Frank P. Leetch ; Superintendent, Robert L. Middleton. 
——Shortly after noon of the 2d inst., one of the holders of the Cork 
(Ireland) Gas Company was wrecked by an explosion. There was a 
strike of the stokers on at the time.——A gas works for Boonton, N.J., 
is proposed. An application for a franchise has been made. The 
moving spirit so far seems to be William Harris Burns, of Newark, 





N. J. The place is hardly large enough to warrant the support of 
such an enterprise. 


OFFICIAL REPORT.—REVISED BY THE SECRETARY.— CONTINUED FROM 
PAGE 850. } 
PROCEEDINGS, TWENTY-FOURTH ANNUAL MEE’ - 
ING WESTERN GAS ASSOCIATION. 


i ae 
HELD IN THE GALT Hovusks, LOUISVILLE, Ky., May 15, 16 AND 17, 19 





First DAY—AFTERNOON SESSION. 


The President introduced Mr. James Ferrier, of Columbus, Ga., who 

read the following paper on 
GAS AND HYGIENE. 

At our last meeting a paper’ was read by Mr. T. D. Miller on the 
subject of ‘‘The Hygienic Effect of the Use of Gas.” Owing to 
peculiar circumstances at the time the paper was read, it did not r 
ceive the discussion that I think it merited. Also, at the meeting of 
the American Gas Light Association, iu 1895, there was read, by M: 
Irvin Butterworth, a paper? on the subject of ‘‘The Ventilation of 
Gas Lighted Rooms,” containing many valuable suggestions whic) 
seem to have been allowed to pass into oblivion. These facts, and the 
importance of the subjects, must furnish my excuse for bringing this 
‘opic so soon again before the Association. 

The 20th century will sce developments in all branches of science, 
abstract and applied, and it is not to be expected that hygiene will be 
an exception and remain in statu quo. I do not think it a bold pre- 
diction to say that, before the 20th century is far advanced, the living 
room, and especially the bedroom of to-day, will be regarded with 
pitying wonder. What effect the coming development of hygiene, or 
the coming demand for improved hygienic conditions will have on the 
gas industry, is a question that ought to be considered, and considered 
now. 

The business man who says: ‘‘ Let well enough alone,” is on the 
highway to bankruptcy. Our most successful captains of industry 
are those who have studied the currents of civilization and, in their 
most prosperous moments, have shaped their business so as to obtain 
the co-operation of, and avoid collision with those currents. 

It is worthy of observation that the gas business is even now having 
its greatest expansion along the lines of hygienic benefit. Apart from 
the labor it saves in the household, the gas cooking stove has its re 
commendation in more hygienic cooking, and the relief it affords 
from the depressing (ergo, non-hygienic) heat of the kitchen. As the 
subject of cooking by gas has been elsewhere so thoroughly thrashed 
out, I purpose to leave it alone, and say what I have to say on the 
subject of lighting and heating by gas. 

What constitutes hygienic light? What constitutes hygienic heat 
And what should be the policy of the gas industry in view of the com 
ing demand for both? These are the questions I will try to answer, 
and subject my answers to your criticism. 

The sunlight of a moderately bright day may, I think, be taken as a 
standard, for that is the light to which our eyes have been adjusted b; 
natural selection. The nearer any artificial light approaches io that 
in quantity, in color and in direction, the more hygienic must that 
light be considered. 

Oculists seem to be awakening to the baneful effects of a dot of in 
tense light in adark room. The eye, on being lifted from the desk o1 
book, must perforce adjust itself to’a widely different degree of illumin 
ation. Another adjustment must take place when the eye is again 
directed to the desk or book. To persist in using a light of this char 
acter is to invite blindness. Light, to be of a hygienic character 
should be supplied in sufficient quantity to permit of equal diffusio: 
throughout the room, and also to permit, in any and every part of the 
room, the organs of vision to be used without strain. 

Much has been said and written regarding methods of diffusing 
light. It has been argued that the source of the light should be in 
visible, and that all light should be received from the ceiling or othe: 
surfaces by reflection. With ornamented ceilings this is impracticable 
A reflecting surface may be made as trying to the eye, or more so 
than the source of the light itself. It seems to me that all the dicta on 
this subject might be condensed into one sentence: ‘‘ Severe contrasts 
and inequalities should be avoided.” 

Since much of the writing on this subject has been issued, the pro 
gress of invention, more particularly in glassware, has permitted the 
toning down of those inequalities with much less sacrifice of light thar 
was formerly thought possible. It is reasonable to expect that im 
provement in this line will proceed. 

As regards color of light we have the fact that by far the greate: 
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1. JOURNAL, June 18, 1900, p. 966. 2. JOURNAL, Nov. 18, 1895, p. 811. 
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art of the light received from the sun lies within the yellow and} We have not the same amount of heat per candle to carry off now, so 
rreen Of the spectrum. Iam inclined to agree with those who say|that the necessity for elaborate flues, and the precautions that were 
hat, in valuing artificial light, that only within certain wave-lengths| deemed necessary are minimized. Besides, as we will see present'y, a 
hould be considered. small amount of heat has been shown to be capable of a greater duty 
The direction of light is an important matter. A light of even| than was supposed. Effort, concentrated effort, appears to have been 
moderate intensity is intolerable to many when ona level with the/the principal thing lacking. Also, we must remember that at that 
ye, while the snow blindness, from which Arctic travelers suffer, tes-| time gas companies did not have the incentive to “ go one better than 
lifies as to the effect of light below that level. A certain elevation| the other fellow” that they have now. Iam convinced that only a 
would appear to be the proper direction, and a central position to be | moderate amount of ingenuity and ex p.riment is necessary to devise a 
the one that would give the minimum of shadows and inequalities. system that would be within the reach of every family of moderate 
Now, for the prospects of gas in the supply of such a light. We] means. 
have practically abandoned carbon as a light emitting agent and have} Ten years ago, Fletcher, of Warrington, England, demonstrated that 
transferred our affections to refractory oxides. Every day brings the | combustion of 1 cubic foot of gas could be made, by a suitable flue, to 
light, or the majority of the light rendered by them, nearer to the color | exhaust 2,460 cubic feet of air. So that it is possible by the combustion 
required. Electricity seems inclined to follow suit, judging from the| of 1 cubic foot of gas per hour to change the atmosphere of a room, 15 
Nernst, Rasch and other lamps, and the experiments recently re-| feet by 15 feet by 11 feet, once per hour. In this event certainly the 3 
ported. So that, in quality or color of light produced, the two systems | feet per hour consumed by an incandescent gas burner could abund- 
seem to be approaching each other. I venture to condense into a|antly light and ventilate that space. 
formula the result of my observation on the subject of the production To try the heating effect of a burner in such a position on surround- 
of light : PE ing objects, I placed a Welsbach burner in connection with a stove 
Where L= “a flue. The flue from the burner was a 3 inch placed within a 4. inch 
sheet iron pipe, thus leaving an insulating space of 4 inch between the 
two. Although the flue was carried horizontally through a wooden 
partition, close to the burner, it was never hot enouga to endanger the 
woodwork. By means of a holophane globe I caused the burner to be 
recuperative after the manner of Bowditch’s 2-chimney burner. The 
From the standpoint of economy, E is largely in favor of gas, as,| higher draft made it necessary to enlarge the gas orifices to 5 feet per 
fora given amount of money, much more energy can be transmitted| hour. A thermometer with blackened bulb at 12 inches from the zone 
and supplied by means of gas than of electricity. Probably but a|of combustion showed the following elevations above another placed 
limited number of us have figured out that the energy now used to] out of the influence of the burner: 
operate a 2,000 candle power nominal are lamp could be supplied by a| At angle of 45° above 6°; horizontal, 5°; at an angle of 45° below, 
burner delivering 2} feet of gas per hour. The advantage of elec-|3°; average, 4.6°. 
tricity is, and probably will remain, in the intensity, or, in other The same thermometer placed 12 inches from a 16-candle power in- 
words, the low quantity of S.. Unless a change of a revolutionary | candescent electric Jamp showed: At angle of 45° above, 4°; hori- 
character takes place in the methods of producing electric current, a| zontal, 3°; at angle of 45° below, 3°; average, 3.3°. 
great reduction in the price of it is not probable, while the intensity| Taking the light emitted by the gas burner at the moderate estimate 
applicable seems to have almost reached its limit. With gas, on the| of 20 candles per foot of gas, we have the following comparison of heat 
other hand, there isa reasonable prospect that the intensification of | radiated per candle: Gas light, .046°; electric light, .206°. 
flame, or the reduction in quautity of S, will proceed, until possibly} This method of using a burner suggests a means of intensifying the 
flameless combustion will be produced. So that the prospects for gas| flame which I have shown to be a desideratum, so that the benefit to 
in supplying light, in the quantity and quality approved by hygiene, | be derived by following out this idea may be manifold ; and another 
are good, provided it does not deliver, with its advantages, nullifying| and important advantage might be secured that I have not mentioned 
disadvantages. before : We should not have the painful frequency of accidents from 
The disadvantages urged against gas lighting are: Vitiation of the| inhaling gas. 
atmosphere, heat, and the disfigurement of ceilings, etc., by currents} The subject of vitiation of the atmosphere makes a convenient step- 
of hot air. This last has been intensified since the advent of the Wels | ping stone in passing from the subject of light to that of heat. Gas 
bach burner with its long chimney. Also, it prevents an elevation of | men are by no means agreed as to what constitutes viliation, nor do 
the light which, on account of heat and diffusion, is often desirable. | men of science who have given their attention to hygiene appear to 
The question of vitiation I will take up later on, and here I will dis | have reached unanimity. The three positive vitiating egents that we 
cuss the questions of heat and disfigurement. It is a questionably| hear most of are carbon dioxide (CO,), carbon monoxide (CO), and 
good thing to get rid of an enemy by killing him, but it is unques organic matter. Many conflicting statements are heard regarding the 
tioned that it is a doubly good thing to make an enemy our friend. | amount of CO, that renders an atmosphere non-hygienic. Below are 
Our sundry smoke bells, smoke shades, canopies, etc., are attempts, | some figures taken from Huxley's ‘‘ Physiography,” showing amounts 
not by avy means unqualified successes, regarded from either a prac- present in different atmospheres : 
tical or an esthetic standpoint, to kill an enemy or supposed enemy. It 


L is the light : 

P the light emitting power of a given substance ; 

E the energy supplied ; and 

S the space within which the transformation of energy is effected. 


sot . 7 s in 10,000. 
is rather surprising how little has been done toward making him our Volumes in 10,000 
friend, On the river Thames at London, mean................ Wi acpacaratarae cae 
Those of us who have been within the British House of Commons "a a foe baactrise meanGSRCDe DN sesa tery aces cnte : 80 
may > may ; ‘ a .on.| Lop of Ben Nevis, Scotland .............-eeseseeeee ceeee weees 3.27 
—— nove oarved how say. mag ee Std mnt without the occu! 4 ward in St. Thomas’ PENA R  RANBCONDS iaisi6 ct cicereiwiacanacn ain’ .. 4.00 
pant being aware of the change. No lights are visible, nor is any at- Haymarket theater, London, dress circle at 11:30 P.M. (when 
mospheric change apparent. Gas is the lighting agent, and, so far as} lighted by gas).............0-ceeeceeeeeeee ceeeeeeeseeeees 2 2 
{ am aware, there is no desire to change to any other mode of lighting. pent tg railway, LONGO 22.0.2. ceecececcceess: ste seeees ogon 
And wh i h reason ? im ] + becau e h k " > " Average of 554 mines da arece eee eee eee rere cere eee tenn rnenes ; (9.9 
wae : pte nino cecdeenan amma Highest amount in a Cornish mine.........--...-eeee cece ec eens 259.00 


Through the kinduess of Mr A. G. Glasgow I am enabled to present} In the report of the Special Commission on the subject of the venti- 
a plan of the Debating Chamber, which will explain how this is] lation of the House of Commons, 7.67 parts in 10,000 were stated to be 


effected. In other parts (committee rooms, etc.) of the Houses of Par-| ‘* beyond the hygienic limit.” In a paper read before the recent Inter- 


iament individual jets are placed for the same object—ventilation. national Gas Congress, in Paris, it was stated that a gas appliance was 
It may be objected that what is done in the House of Commons is| considered “ not sufficiently hygienic,” which, after 10 hours of opera- 
practicable in but a limited number of places. In reply I say 10 years tion, caused the volume of CO, in the atmosphere to rise to 5 parts in 
ago M. Bandsept, at Brussels, demonstrated that it could be carried | 10,000. 
vut with a 13 foot ceiling in conjunction with the chimney of the room.| Such rules we often hear modified by the statement that they apply 
‘t seems also to have been accomplished without marring the appear- only where the CO, has been produced by respiration, the claim being 
‘nce of the room. Ventilating burners appear also to have been in-| made that it is then accompanied by toxic matter exhaled from the 
talled many years ago by Faraday, Methven, Sugg and others. De-|lungs. We often hear it stated also that CO, is, like nitrogen, merely 
‘elopments in these years, more especially that of incandescent gas|a diluent possessing no toxic properties. Both these doctrines have 
ghting, have rendered such a project more feasible now than then. | received direct contradiction as the result of recemt research. Dr. 
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[aldane, in his report' to Parliament on the mines of Great Britain, 
ays that CO, *‘ When present in great excess is a distinctly poisonous 
vas. It does not act, as sometimes stated, by merely diluting the oxy 
ven of the air.” Roscoe and Schorlemmer quote Dr. Angus Smith as 
heir authority for saying that distinctly injurious effects follow the 
preathing for 1 hour of an atmosphere containing 20 parts of CO, in 
10,000. They also add: ‘* It seems premature to say that the smallest 
nerease of atmospheric CO, may not be productive of hurtful results.” 
Statements to a similar effect are found in Huxley and Youman’s 
‘Physiology and Hygiene.” Eight years ago Drs. Haldane and Lo 
rain Smith gave, as the result of their researches, that no toxic matter 
other than CO, was exhaled from the lungs, and only last month there 
is in the Journal of the Chemical Society a notice of the independent 
researches of (judging from the name) a Hungarian scientist who does 
not seem to have been aware of those of Dr. Haldane and others. 
Here are the concluding words of the abstract: ‘‘ No specific poison 
exists in true expired air, except carbon dioxide.” As an offset to these, 
however, it ought to be stated that 14 years ago Dr. Richardson experi- 
mented on animals with air that had already been breathed. He fred 
the air from CO, and other impurities, and caused them to breathe the 
same oxygen over and over. The animals dwindled and ultimately 
died, although chemical tests could detect no difference in the oxygen 
before and after. He concluded that the oxygen was ‘‘ devitalized” 
and that some “‘ revitalizing” process took place in nature. 

But there is an important negative vitiation about which medical 
authorities have had less to say than the positive vitiation of CO, ; that 
is, deficiency of oxygen. In stating the evil effects of the presence of 
OO,, authorities have seldom given the amountof oxygen present, and it 
seers to have been taken for granted that it denotes absence of oxygen 
in an invariable proportion. But this proportion is not invariable. In 
the atmosphere of a bank heated by “‘ flueless” gas heaters, and where 
the door was being frequently opened, I found CO, 15.18 parts.in 
10,000, and oxygen uormal. From Dr. Haldane’s remarks, in the re- 

_— . 
port mentioned, I would conclude that the reduction of oxygen is the 
more serious vitiation of the two, and as CO, is always present even in 
the purest air, its toxic effects would depend upon a certain balance 
between the amounts of CO, and oxygen being destroyed. 

Carbon monoxide (CO) is a vitiating agent in however small a quan 
tity it may be present. It combines chemically with the hemoglobin of 
the blood, for which it has an affinity superior to that of oxygen. It, 
therefore, renders hemoglobin incapable asa carrier of oxygen, and 
produces asphyxiation. Its presence where gas is being burned may 
be caused by incomplete combustion owing to deficiency of oxygen, 
but is more frequently the result of defective burners or leakage. 

Organic matter in the atmosphere is ome vitiation that the use of 
gas is said to modify. Allorganic matter in the atmosphere is not 
noxious ; indeed recent experiments seem to prove that absolutely 
sterilized air is non hygienic, and that certain micro-organisms aie 
essential in air to be breathed, just as certain bacteria are requisite for 
the fertility of soil.- There can be no doubt, however, that the greater 
part of the organic matter found in the atmosphere of dwellings, and 
more especially in that of bedrooms, is of a disagreeable or noxious 
character, and ‘‘ disagreeable’ and ‘‘ noxious” are often synonymous 
terms. 

I sum up: (1) Although authorities are not agreed on limits, incr as2 
of CO,, presence of CO, and decrease of oxygen, together or separately, 
and however produced, constitute vitiation. (2) The vitiation produced 
vy respiration is probably more serious than that produced by the com- 
bustion of carbon. (3) Whatever the methods of lighting or heating, 
no hygienic atmosphere can be maintained without a continuaus re- 
plenishing current from the open air. 

If the first conelusion be correct we are sinners to some extent, and 
the wise course is to acknowledge the fact. If the others be correct it 
s possible for us to become saints. 

Owing to failure to obtain some data as to the actual vitiation caused 
»y burning gas, especially in stoves, I tried a few experiments. The 
room in which the gas was burned is 15 feet by 13 feet by.9 feet, cubic 
ontent 1,755 feet, area of doors and windows 72 feet, and is exposed on 
hree sides. The doors and windows were kept closed, and the at- 
nosphere drawn through a tube into an adjoining room for examina- 
ion. A circular gas stove with an illuminating flame was used, the 
op being closed so that the products of combustion issued from the 
ides. The results were in many instances the reverse of the expected, 
ind exhibited interesting vazaries. The degree of vitiation depends to 
. great extent on the outside atmosphere, whether still or in motion, 
vet or dry. It varies with the wind, and the direction of the wind. 





Only one general rule appeared to be established—that is, that the 
Vitiation disappears with the heat. In other words, when the eleva- 
tion of the temperature of the room above that of the outside atmo- 
sphere remains constant, the vitiation remains constant. One dry, 
windy day, after operating the stove at 12 feet per hour for 5 hours, I 
found the elevation of temperature only 8°, and the CO, only 13.89 in 
10,000. This rule seems to be borne out to some extent by the results’ 
of the experiments of the London Lancet Commissions, some years 
ago, although they obtained a greater vitiation. per degree of tempera- 
ture than I did. The Commission found about 3 volumes in 10,000 
per degree of elevation of temperature. I, in the room described, ob- 
served an average of about 1.5, or, to express it otherwise, if the tem- 
perature of the room was 20° above that of the outside atmosphere then 
the CO, averaged 30 in the 10,000. How much of the disappearance 
of CO, is due to the doors and windows and how much to gaseous 
diffusion is an interesting problem. The degree of vitiation per degree 
of temperature, however, is doubtless affected by the texture and ex- 
posure of the walls. 

I supposed that the efflux of the air of the room, from expansion 
would check the influx of fresh air, and that although the CO, re 
mained constant the oxygen would continue to decrease, but the fol- 
lowing does not appear to bear that out : 


Stove burning 14 feet per hour : 


Oxygen before lignting the stove.. ...... 21.07 per cent. 
sis SO MAT OE GINO onc Se ccivawoceees 20.50 ‘* 
3s 169 ny OT \ aga eeRUMeeWeeeaa 20.12 ‘ 
= 251 ss WD eecoteeeiatica eee 


I have mentioned the burner attached to a flue, and in connection 
with that the following may be of interest : A 14-inch hole in the floor 
communic:ting with a cellar was left open, and the flue burner and 
stove were both started. 

Stove burning 12 feet per hour ; elevation of temperature above 
outside, 18° ; CO, found after 24 hours, 25.54 in 10,000 ; oxygen after 
130 minutes, 20.59 per cent.; oxygen after 260 minutes, 20.69 per 
cent. 

It is possible that the apparent increase in oxygen may be due to 
errors of experiment ; at the same time it is conceivable than an in- 
crease might take place were a current to become well established. 

As an introduction to the subject of heating, the question may be 
asked: ‘‘ Why has the old time grate persisted, with all its prodigal 
waste of fuel?” The evident cause of its longevity is the hygienic 
nature of its heat. Almost all the heat received from a grate is 
radiant heat. Radiant heat, as we are all aware, passes through the 
air without heating it, and appears as heat only when it meets a sub- 
stance capable of absorbing the ray, just as electricity traverses the 
conductor without heating it and appears as heat only when resistance 
is thrown into the circuit. We thus obtain warmth, aud the air 
is kept near the proper breathing temperature which is from 60° to 70°. 
Stoves, whether operated by coal, wood or gas, give most of their heat 
by convection. Heat received by convection is generally non hygienic. 
Stoves of all kinds have their surfaces too high in temperature and 
heat the air beyond the hygieni@?limit for breathing. Besides, their 
effect on the organic matter in the atmosphere is more than doubtful. 
The destruction of organic matter does not always signify a trans- 
formation from a more or less noxious form of matter. For in- 
stance, all organic matter contains carbon and nitrogen, and if it be 
resolved into its elements, or even into CO, and nitrogen, it is well ; 
but if only partial dissociation has taken place, and such a combina- 
tion as CN is left, we have cyanogen, a highly poisonous gas. As a 
matter of fact cyanogen has been detected in the air that has been in 
contact with a hot stove. Many germs have been found to survive 
exposure to a temperature of —60°, but a temperature of 212° has been 
found fatal to most. If it be desired then to destroy germs, expose 
them to a temperature that will kill but not char. 

It has been argued, in the advocacy of the gas heaters without flues, 
that the vitiation caused by them was more than compensated by their 
virtues as germ destroyers. To me it has the appearance of clubbing 
down both friend and foe—to destroy germs, and in doing so create an 
atmosphere calculated to lower the vitality, and, therefore, the germ- 
resisting power of the occupants. There are few places where such 
appliances are permissible, and in practice I have found that, generally 
speaking, they damage the reputation of gas as a heating agent. 

I will give my idea of the desiderata of a hygienic heater. (1) It 
must have a flue, discharging the production of combustion (complete 
or incomplete) into the outside atmosphere, and promoting a current, 
not a draft. of fresh air. (2) It must deliver the greater part of its heat 
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as radiant heat. (3) Heat given by convection must be from a surface 
the temperature of which does not exceed 212°. 

A gas heater answering these requirements can no doubt be made. 
We have it on Siemens’ authority that 30 per cent. of the heat of an 
ordinary gas flame is radiant heat, and that this can probably be 
doubled by recuperation. If we could radiate 50 per cent. of the heat- 
ing value of gas we should be radiating 10 per cent. of the heating 
value of coal, reckoning 9,000 feet to the ton and 650 heat units to the 
foot. Not having exact figures of the efficiency of an ordinary grate, 
I am unable to make comparison. 

It should be observed that a grate with its low efficiency often cre. 
ates a draft of air which is non-hygienic, and to an appreciable extent 
nullifies the heating effect. A heating appliance delivering heat both 
by radiation and convection, answering the requirements above stated, 
and having an efficiency of 90 per cent. (and efficiencies beyond that 
are claimed), would probably be superior to a grate in economy re- 
ferred to coal. Whether or not more economical as regards money is 
a local question, depending on the relative prices of solid and gaseous 
fuel. To obtain equal economy in money would probably in my lo- 
cality require a self-regulating device so that the supply of gas would 
be according to the heat required. But this in itself would, in main- 
taining a uniform heat, be a step in a hygienic direction. 

I have stated my reasons for believing that gas, when properly used, 
may be made a potent agent in the maintenance of hygienic conditions. 
But much that I have said might be deservedly dismissed as Utopian 
unless I were able to give a few practical suggestions. As far as heat- 
ing is concerned, something like unity of opinion among gas managers 
or gas associations is the chief thing needful. If we agree on general 
priuciples, stove manufacturers will evolve the appliances we want, 
appliances that we can put into the hands of our consumers without 
misgiving. Managers also should see that, in their respective terri 
tories, buildings should be prepared for the installation of hygienic 
appliances. I have in several instances, where houses were being 
built, persuaded the owners to place flue thimbles in the walls of bath- 
rooms, and, in some cases, I have given them the thimbles to place 
there. 

To introduce the proposed system of lighting, however, would doubt 
less involve experiment and the expenditure of some money. Itis use- 
less to try to persuade architects and others unless a practical and local 
demonstration can be made to them. In this connection I would say 
that I am pleased to see inaugurated a movement for the collective ad- 
vertising of gas. Here is a subject that might then come under con- 
sideration. Butsuch a thing might profitably be undertaken by large 
gas companies or by financial corporations controlling gas companies. 
It is disappointing to see sometimes palatial gas offices being erected 
and not an attempt made toward a departure from old, way-worn 
metiods. We live in an age of such departures, and they have given 
America her commercial pre-eminence. I would like tosee in some 
of those offices a chambered or groined ceiling which would in itself be 
artistic, and which would conceal ventilating tubes. The office 
might be made a standing advertisement and a standing answer to 
maligners. 

But study of the subject has produced in me aconviction that a rich 
harvest awaits the gas industry when all the energies of gas are prop- 
erly applied ; that is, when they are applied towards the only true 
abiding source of profit—the promotion of the well being of our fellow- 
man. 

Discussion. 

The President—This paper should call forth a very vigorous discus- 
sion. Who will be the first to begin it. 

Mr. Butterworth—I agree with Mr. Ferrier that gas engineers should 
devote more consideration to perfecting plans and methods for heating 
and lighting with gas, in the direction and with the view of making gas 
heating and gas lighting more comfortable and more hygienic. We 
must admit that the latter is the weakest point of gas lighting and heat- 
ing, and we should do what we can to make it stronger. In southern 
latitudes particularly, and in mild weather in northern latitudes, the 
heat produced by gas lighting is a serious impediment to its more ex- 
tended use. The Welsbach burner has done much to remove this ob- 
jection, but if we could easily and cheaply turn the heat into account, 
as Mr. Ferrier suggests, for the efficient ventilation of ordinary gas 
lighted rooms, we will have accomplished a good work. I am of the 
opinion we should aim first to produce merely more comfortable con- 
ditions of lighting and heating, believing that, in such instance, com- 
fort and hygiene go hand in hand, and that the former means the lat- 
ter. There is no doubt that gas can be usea to ventilate gas lighted 
rooms, and thus the hair of the dog be made to cure the bite, as it were. 








But, as Mr. Ferrier intimates, this can be done profitably and con 
veniently only in a limited number of cases, such as school rooms, 
hospitals, assembly rooms and other large buildings. What we need is 
a cheap and simple means of ventilating ordinary living rooms, sitting 
rooms, etc., in dwellings. We have all experienced the discomfort of 
overheated, close and stuffy rooms at evening receptions and other 
crowded social functions in private houses lighted with gas, when 
ventilation by opening windows is impossible on account of draughts. 
I believe that a simple, cheap, convenient and not unsightly means of 
doing away with this trouble would be to construct an opening through 
the wall near the ceilingsof such rooms, connecting with the furnace 
or grate flue, the opening being fitted with movable flaps, by means of 
which it could be readily opened and closed, and operated by a cord or 
otherwise, like the ordinary hot air registers. With that arrangement 
the ventilation of such rooms would be under easy and perfect control, 
and might be quickly regulated to suit changes of temperature, etc., 
thus adding much to their comfort and hygienic condition. This sys- 
tem of ventilation has been tried successfully in Europe, and doubtless 
to some extent at least in this country, and in my opinion it is well 
worth general adoption. Mr. Ferrier’s paper shows a great deal of 
study and care in its preparation, and covers the ground as fully as any 
mention of equal length could. I think it is a valuable contribution to 
the literature of a rather neglected feature of the gas business. 

Mr. T. D. Miller—Some parts of Mr. Ferrier’s paper, taken in con- 
junction with the paper that I presented last year, remind me very 
much of the man who, having had a very proper religious training in 
youth, drifted out to Western Kansas, and when the grasshoppers 
came along found his farm devastated and his supplies low. He, like 
Sampson of old, prayed to the Lord for some supplies. He said: ‘‘O, 
Lord, send me a barrel of flour, a barrel of meat, a barrel of potatoes, 
a barrel of salt, and a barrel of pepper—O, ——, I cannot use a bar- 
rel of pepper.” I delivered myself last year on the bacteriological 
view of this question, and I have not anything to take back that I said 
then. However, I have made a few notes with reference to this paper. 
I believe that the greater improvement in the quality of light is coming 
from the Welsbach mantle. A spectrum analysis of that light will 
show that the lines which appear therein are gradually duplicating 
those that appear in the spectrum analysis of sunlight, so that it is only 
a question of time as to when the lacking ingredients, as Col. S-llers 
would say, will be found to produce light from the Welsbach mantle 
that will practically duplicate sunlight. With reference to the direc- 
tion from which light comes. I was in the editorial rooms of the Dallas 
News the other night, and I noticed that every desk had a heavy green 
globe with a ground bottom close to it, and an electric light inside, 
at a certain level of the chin, making very brilliantly lighted 
desks, and an absolutely dark office, so that whenever a man sitting at 
one of the desks turned to speak to some one else he immediately 
turned into almost total darkness. The result was that if there was 
much change of the direction in which he was looking, there was con- 
stant contraction and expansion of the eye, which, if persisted in, will 
eventually result in nervous prostration of its muscles, with accom- 
panying evils. Therefore, I do not even go so far as to recommend 
the use of portable lamps. I say, put your light up, and have a light 
that will light everywhere, so that when you look up from your paper 
you will look into a room that is well lighted, whatever the direction 
of your vision may be. I believe that is hygienic light. As to the 
direction in which the light is supposed tocome. I believe nature is 
the greatest scientist of all, and she has provided every one with pro- 
tection or shading to the eyes on the hypothesis that light comes from 
above, therefore, we have longer eyelashes on the upper lid than on the 
lower, and most of us have heavy eyebrows so the light should not 
come from a level with the eye but should be above in all cases. Mr. 
Ferrier gives us a formula in which the ligt produced, or the light- 
making agency, will be expressed by L, equal to P times E divided by 
S. I think he has got that wrongly expressed. That is to say, the 
light emitting body, multiplied by the energy and divided by the space 
in which the energy was expended, would be reduced as the space was 
increased, but, as a matter of fact, the light emitted would not be in 
creased as the space increased in which the same energy was expended 
but the same amount of light would be more generally diffused, be 
cause it is emitted from a large body. The Welsbach mantle has more 
diffusive power because the light is emitted from a very many time: 
larger area’ than would the same amount of light from the incandes 
cent electric light. Therefore, I would express the formula, L equals 
P into E, into 8, instead of divided by S. He refers to the desirability 
of reducing the quantity of S. It is the one problem the electric ligh’ 
people have been working on ever since they assumed their burden— 
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hat is to increase S, and that is just exactly where the Welsbach lamp 
ias its advantage. The inclosed arc lamp with its opalescent globe is 
nuch more satisfactory and desirable as a light, because it gives 
i more diffusive quality of illumination with power in a narrow 
space. He refers to the disfigurement of decorated ceilings. I know 
hat is a serious problem. While in an office the other day that had 
in inclosed are lamp hanging tolerably close to the decorated ceiling, 
{ noticed that, in a space of about 6 feet in diameter, the ceiling was as 
yadly disfigured as any ceiling I knew of where the light had been 
yurning for the same length of time, so it is evident that this disfigure- 
nent is going to be produced as long as there is combustion at high 
temperature, even not higher than that of the Welsbach lamp, and the 
means Of ventilation spoken of might be very desirable, especially 
when used in decorated rooms. He speaks of three positive vitiating 
agents, carbonic acid, carbonic oxide and organic matter. Before I 
enter into the criticism, I would like to specify that what I mean by a 
vitiating agent is one which carries with it positive injurious effect in 
breathing. There is no question about carbon monoxide. Carbonic 
acid I still maintain does not carry any toxic effect through being in- 
haled; I mean in a diluted quantity, for, of course, there would be some 
irritating effect in breathing air very highly diluted with carbonic 
acid. I defy any one to show thatit is deleterious to this extent, that 
a mere dilution of the air with carbonic acid, other than its loss of 
oxygen, would show any other effect than if the nitrogen were in- 
creased in the air. As to the statistics of mines I want to ask if any 
one ever heard of the prevalence of blood diseases, blood poisoning, or 
lung trouble amongst miners because of the excess of carbonic acid in 
the atmosphere in which they live most of the time. I don’t believe it 
exists. I never heard of it. I was raised in a coal mining town, and 
I never heard of it, and I do not believe it is true. I do not believe 
that the inhaling of air diluted by pure carbonic acid has a deleterious 
effect on the system. I do not believe that there is any authority for 
the statement that such effect is exerted, because I find such a great 
variety of statements from different authorities. I spent last Monday 
in St. Louis and there visited the University and Medical College, to 
try to find somebody who would make that statement positively, and 
there was not one single professor of chemistry, physics, or hygiene, 
in Washington University who would make tkat statement. As far as 
they would go was to say they knew there was positively no toxic 
effect from the inhalation of air diluted with carbonic acid beyond the 
one I have already stated, in that it reduced the amount of oxygen 
which could be taken into the lungs. Mr. Ferrier says it seems prema 
ture to say that the smallest increase in the atmosphere of CO, may not 
be productive of hurtful results. I say also it seems premature to say 
that it does produce hurtful results. And one of the reasons I wrote 
that paper last year was because I wished somebody to determine 
whether it does or does not. Referring to Dr. Richardson’s experiment 
with animals, I did not give that experiment last year in my paper, 
because I did not think it necessary. I am glad he has referred to it, 
because it gives me an opportunity to say what I did not then. The 
air was freed from carbonic acid, and Dr. Richardson’s experiment 
was made for the express purpose of finding out if the organic matter 
that was exhaled from the lungs of the animals, if allowed to remain 
in the air, would have a toxic effect upon them. The result showed 
that it killed them in a few hours. He said he found no difference 
in the oxygen that was contained in the vessel at all. The oxygen 
was just as active as it ever was. The toxic effect was from the 
organic matter exhaled by those animals being inhaled over and over 
again, and which resulted in death. I believe I am correct in the 
statement that the organic matter in the air these animals were 
breathing over and over again was not extracted. 

Mr. Ferrier—It was extracted. 

Mr. Miller—Then I don’t think it was Dr. Richardson’s experiment 
that was made for that specific purpose, if the organic matter was ex- 
tracted. In the experiment to which I refer the carbonic acid of the 
air that was absorbed was replaced with fresh air and the animals 
died in a few hours, then the atmosphere that was left after those 
animals were dead was found to be heavily charged with organic 
matter. Mr. A. H. Barret made one comment on my paper last De- 
cember when I was over here at the committee meeting, which ex- 
presses the popular idea. He said, ‘‘There is nothing in that killing 
of the germs ; you just cremate the germ and you breathe a clinker, 
so it doesn’t make any difference.” Regarding the experiment with 
the gas heater, was a water evaporator used in conjunction with it ? 

Mr. Ferrier—No. 

Mr. Miller—You measured the vitiation of the air by CO, ex- 
clusively. 








Mr. Ferrier—Exclusively. 

Mr. Miller—You simply measured for carbonic acid. 

Mr. Ferrier—That is all I did. 

Mr. Miller—What method of analysis did you use to determine the 
quantity of oxygen ? 

Mr. Ferrier—Hemphill’s apparatus. 

Mr. Miller—I believe they regard the ordinary methods of burning 
coal as 10 per cent. of efficiency, so 90 per cent. is lost, and his state- 
ment, in regard to the economy of gas heating, if we can get 50 per 
cent. radiation, isa safe one. I looked up this question of the forma- 
tion of cyanogen by heating organic matter in the open air, and can- 
not find anything to warrant the statement that cyanogen forms on 
heating organic matter in the presence of an excess of oxygen. What 
authority I can get on the subject says it is simply impossible. One 
point here suggests itself to me in reference to gas heaters. They start 
the heater and let it burn until the room gets sufficiently comfortable, 
but as soon as the room gets too warm up goes the window or a door 
is opened. Thermostatic regulation of gas for a heater of that kind I 
am satisfied would make it the most popular heating agent we know 
of. I believe such a thing as that will eventually be accomplished. It 
would be too expensive now to introduce into separate rooms of a 
house. But it is an ideal state. 

Mr. J. T. Lynn—Regarding the formula given by Mr. Ferrier. I 
had one myself. I looked at it three times and thought it was going to 
express just what Mr. Miller was seeking to express again, in that I 
thought perhaps it expressed the intensity of the light. I would like 
to ask Mr. Ferrier if he intended that equation to merely express the 
relative values of light ; that is, the relative economic value. In that 
case I thought probably the equation was not so far amiss after all. 

Mr. Jno. D. McIlhenny—I think Mr. Ferrier’s paper is an excellent 
one, and it certainly shows great care in preparation. I also agree 
with him that it will be well for those who are interested in the gas 
business to stimulate the ideas advanced by him to the fullest possible 
extent. There has certainly been very little done in the way of the 
ventilation of buildings by means of gas; in fact very little in the 
way of artificial ventilation to any extent, except in very large build- 
In Philadelphia, in the audience room of the Franklin In- 
stitute, are a number of shafts on the sides of the walls towards the 
ceiling. These are independent shafts, having their entrances just off 
the surface of the wall. Inside of the shaft a gas jet is burned when- 
ever there is an audiencein the room. I understand that the entire 
air of that room is changed once in 7 minutes, which certainly affords 
sufficient ventilation. When I have been there the air has always 
been fresh and agreeable. We know too often we become rather dull 
and listless in a room where there are many people, and there is a 
good example of it in this particular room, for we have absolutely no 
effort at ventilation here. We have two doors opened on the two 
sides, but all the windows frorn where the air would naturally come 
are absolutely closed. Something was said about the disfiguration of 
ceilings. While this does not perhaps lie in the line of the subject, I 
would say, as I understand it, the disfigurement of ceilings does not 
come in any sense from heat or from the products of combustion, but 
from particles of air which the force of the heat throws against the 
ceiling. It is purely a current carrying particles in the air which re- 
main on the ceiling, We notice that the wall immediately opposite a 
steam radiator is often as black as it can be, but the steam radiator 
throws off no particles whatever; merely the particles of air thrown 
on the wall make the disfigurement. Some time ago I had occasion to 
look up the subject of the injurious effect of carbonic acid gas when 
breathed. There was some contradiction, but the great bulk of the 
authorities upon the subject agreed that there were some injurious 
effects from excess of carbon dioxide in the air, due directly to the car- 
bon dioxide itself, but not sufficient in ordinary cases, where such as 
small gas stoves were used, to be of injury ; but where it was present 
in any greater extent it certainly had an effect due to itself. I sawa 
gas heating stove recently which appeared to me to bea very good 
idea, and it may possibly be developed—it was certainly hygienic. It 
was placed reasonably near the window, and had an independent sup- 
ply of air to the heating surface of the stove, the air from the room be- 
ing used for combustion. It also had another duct taking the pro- 
ducts of combustion out into the air, so you produced two results at 
the same time—taking away the products of combustion and bringing 
in fresh air. I certainly think we should do all we can to disseminate 
the idea that gas can be used for ventilating purposes. It seems like a 
large problem to undertake, and it is; but the easiest way is to com- 
mence with new buildings being erected in different places, especially 
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architects and builders that they should provide for ventilating shafts 
in buildings of that kind, with an arrangement for burning gas asa 
positive means of ventilation. 

Mr. Roper—I don’t know much about CO and CO,, but I do know 
that Mr. Henry L. Doherty, of Denver, Col., is now installing 500 
appliances, with a flue connection that has a hood or broken connection 
in one of the joints. I havea sketch of it here, but I don’t know that 
all of you can see it. This is a drawing similar to what is in the bath- 
room. By this means the air in a bathroom can be changed in 4 or 5 
minutes. Where one bath is taken and anovher follows it immediately 
you all know what kind of a washroom odor effect exists. That is all 
carried out. 

Mr. D. McDonald—The ideal gas heater is a problem I have worked 
on a little myself, and I cheerfully give the benefit of what I found 
out, and you can take it up there and go on. In the first place, it is 
not feasible to reduce the temperature of your heating surfaces to 212°, 
for that would mean the condensation of all the water of combustion 
in that place, which would be a great nuisance ; and it would require 
so great a heating area as to require a stove so large that no woman 
would tolerate it ; 350° was as low as I ever succeeded in getting the 
temperature inside of the heater. Another thing: If you expect to 
carry the products of combustion out of the room, the first thing you 
do is to separate them completely from the other air of the room. If 
you cirry your products of combustion away, and do not allow any- 
thing else to mix with them, and cool them down to 350° first, you will 
only lose about 5 per cent. of your heat. On the other hand, if you 
make a flue such as Mr. Roper has indicated on the diagram, that will 
carry away all the products of combustion, and at the same time carry 
away that part of the air that has accidentally mixed with it, you will 
carry away 80 per cent. of the heat. My experiments, backed by such 
reading as I have been able to find on the subject, indicate that not 
more than 25 or 30 per cent. at the outside of the heat of a flame can be 
made radiant. I don't believe I am wide of the mark when I-say that 
75 per cent. of the heat of any gas fire is carried away with the products 
of combustion. So the problem becomes one easily stated, ‘‘ How to 
get rid of the products of combustion and still retain the heat.’’ I don’t 
speak entirely as a Kentuckian when I say that the water is the biggest 
nuisance. Carbonic acid nobody will ever find ; causing a deficiency 
of oxygen nobody will ever notice, but they will be annoyed by the 
water. I have read this experiment: An experimenter, in a room 
heated by a furnace, took an anemometer and measured the amount of 
air flowing into it through the furnace flue. With tke doors and win- 
dows shut close and with strips of paper closing every crack, there was 
hardly an appreciable difference. In other words, the leakage of the 
brick and plaster walls, when you undertake to make them hold gas, is 
so great that the air comes in rapidly enough. You can depend upon 
accidental openings in the room to bring in enough fresh air, if you 
will merely provide for carrying away the products of combustion. 
After you come to the conclusion that is all you have to do you will 
still find a great big job on your hands; for, in order to make a heater 
that will cool the products of combustion and give the heat up to the 
air of the room, and at the same time not allow that. heater to be too 
hot, you will make the heater so big that no woman will allow it in 
the house. That is what the problem comes to. You cannot make a 
smal] heater that will fill those conditions and not waste a part of the 
heat. A few stoves are made that answer fairly well in sending all the 
products of combustion up the chimney. In a room that is opened 
frequently, with peoplepassing in and out, agas stove with no flue will 
give very satisfactory service. The greatest nuisance will be the con- 
densation of water on the windows, and, in extreme cases, it may be on 
the wall paper. 

Mr. Ferrier—I understood that my friend Mr. T. D. Miller had a 
great big knife ready for me, and I came down here prepared to put 
on a coat of mail or something like that. Instead though, he has given 
mea good send off in some particulars. I think the first thing in 
which Mr. Miller disagreed with me wasin regard to this formula. 
That is nothing new. You will find, to obtain efficiency in every- 
thing, you must concentrate the power in a little space. The degree 
of intensity between any given space and outer space gives the measure 
of producing power. Take, for instance, the filament of the incandes- 
cent electric lamp. Make it about three times the thickness and what 
do you have. You will havea larger space there, but a very small 
amount of heat will be produced and the light will be barely visible. 
If you can reduce the gas flame to half the size while burning the 
same quantity, and put a mantle into that, you will find that the 
efficiency is greatly increased. At the last meeting of the Ohio Gas 
Light Association an important paper recording a number of experi- 





ments with a mantle, and gas of different heating power, was rea. 
The way I read the paper, they had the same size mantle each time, «o 
that the space in which the energy was transformed was the same in 
each instance. In that case the light increased in a direct ratio wii) 
the increase in potential energy, so that, with all due respect to M». 
Miller and to Mr. Lynn, I will have to let this remain until some fu:- 
ther criticism is made upon it. 

Mr. Miller—Excuse me for the interruption ; is that in the express 
efficiency of the light, or the light? ° 

Mr. Ferrier—It is the quantity of light you get. Another thing | 
have to mention is that there is an illustration of this in the Rasch are 
lamp, in which it is held that its efficiency is owing to the concentra 
tion of energy at the points of the rods, which is stated to be about 
40 watts per square millimeter, as well as I remember. Respecting 
Mr. Miller’s criticism on vitiation, he simply goes directly in the teet!: 
of all authorities that I can rake up on the subject. He says that car. 
bon dioxide is simply a diluent the same as nitrogen. In disproof of 
this I may say that Dr. Haldane diluted oxygen with both nitrogen 
and carbon dioxide, and observed the effect of the different mixtures 
on animals. The results were his reason for making the statement | 
have quoted. Mr. Miller argues that a mixture of air and carbon 
dioxide must be hygienic simply because you can go into it, remain a 
short time, and on coming out not feel any bad effect. The statistics 
of the British mines show that the amount of work is in proportion to 
the amount of air supplied. They find that 6,000 feet per man per 
hour is not too much, and they find, after one third diminution of air, 
a diminution of work is apparent. Put aman in an atmosphere such 
as Mr. Miller has described, leave him there a month or 6 months, 
take him out and see what kind of a man you have, and what quality 
and quantity of work he has done, not simply place a man there one 
hour and then take him out, that will tell whether or not it is hygienic. 
I tried hard to get Dr. Angus Smith’s book before I came to the meet: 
ing, only to find that it is out of print, but at any rate I have stated 
here that Roscve and Schorlemmer give him as their authority, when 
they make this statement about it being premature to say that the 
smallest increase in the amount of carbonic acid may not be produc- 
tive of toxic results. If that be the case, we ought to avoid even a 
small increase so that there will be no suspicion resting upon us. | 
have already spoken of Dr. Richardson’s experiments in air freed of 
both carbonic dioxide and other impurities, meaning organic impurity, 
and what he found. Regarding the production of cyanogen, I will 
tell you just exactly how I came to put that in. Several years ago | 
was sitting in a room in company with an eminent physician, where a 
stove was burning, and I made a remark about the oppressive atmos 
phere where a stove was used. He then told me about cyanogen be- 
ing produced in the atmosphere, and I believe it is mentioned in some 
paper that was presented to the Royal Society, in London—I am go- 
ing to try to get that paper to prove my thought. 
that is impossible in the presence of excess of oxygen. 

Mr. Miller—I said I did not find any authority for it. 

Mr. Ferrier—Well, any authority. We must remember this as re 
gards the charring of the organic matter. 
stove which he invented, said it was expressly constructed to meet thie 
objection of throwing organic matter into the atmosphere in a charred 
or half consumed state. It is quite true that, if you bring cyanogen 
through a jet and apply a match to it, it burns, and complete oxidation 
takes place, but you must remember that you do not have such an at- 
mosphere at the side of a stove when it becomes hot. 


freed of organic matter, but a vitiated atmosphere. 


Bunsen burner. Acetylene is a highly oxidizable substance that burns 
readily in the air, but we find when the flame flashes back into the mixer 
of a burner that then, even in the presence of oxygen and in going 
through a flame, acetylene gas passes off into the atmosphere of t/i¢ 
room, 
stand. Mr. Roper has kindly given us a description of a burner wit! 
two flues, with an insulating space between. That is exactly what | 
adopted in trying it. Regarding Mr. McDonald. I think he has 
learned a good deal since he wrote a paper for the Ohio Association 4 
few years ago, because he has contradicted a good many statements 
made in that paper. I read it carefully and was surprised to hear hi 
make the statements that he did to-day. As regards deficiency of oxy 
gen, Huxley and Youmans say, in their ‘‘ Physiology and Hygiene, 
that it has not yet been determined which has the greater deleteriou 





effect—the increase of carbon dioxide or deficiency of oxygen—but the} 





Mr. Miller stated & 


Siemens, in describing the 


It allows certain 
of the products of combustion to pass through the pores of the iron. 
You have not an atmosphere there containing ar excess of oxygen ani 

To demonstratee 
that, we have an instance before us almost every day in a stove with af 


So that, all objections considered, I will have to let that alsof 
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listinctly state that both are to be avoided. The fact is this, it is a mis- 
iaken policy to belittle the things these scientists say, even though they 


may exceed the facts of the case in 


some instances. Wherever we find 


pegs to hang objections to the use of gas on, let us take those pegs out; 


that is what I say. 


I advocate meeting them on their own ground. I 


thank Mr. Butterworth for his remarks, which show that his views in 


general are in accordance with my 


own. 


Mr. Miller—I wish to embody my personal appreciation and thanks 
to Mr. Ferrier for his paper, in that I move the hearty thanks of the 
Association be expressed to him for it, through bringing up a subject 


that has had entirely too little attention. 


ELECTION OF 


(Adopted. ) 


NEW MEMBERS. 


The President called for the report of the Committee on the Election 


of New Members. Mr. William 


McDonald, for the Committee, re 


ported in favor of the election of the following candidates : 
Active. 


Aberdeen (So. Dak.) Gas Co. 
Best, F. W., Brooklyn, N. Y. 
Brown, R. B., Milwaukee, Wis. 
Barron. A. M., Chicago, IIIs. 
Clapp, G. N., Middletown, O. 
Cole, W. W., Elmira, N. Y. 
Day, C. L., Chicago, Ills. 
Durrett, W. T., Louisville, Ky. 
Elston, I. C , Keokuk, Ia. 
Eustace. E. W., Peoria, Ills. 
Huber, F’., Louisville, Ky. 
Kelley, F. W., Davenport, Ia. 
Lorenz, J., Hamilton, O. 
MacBeth, A. B., Kansas City, Mo. 
Marcott, H. R , Pekin, Ills. 
Moore, N., Kansas City, Mo. 


Old, G., St. Augustine, Fla. 
Petley, B. H., Seattle, Wash, 
Pollitt, L. I.. Pine Bluff, Ark. 
Russell, J. K., Sheboygan, Wis. 
Slade, R. E , Lockport, N. Y. 
Strain, G. A., Bellevue, O. 
Stevens, A. K., Washington, N. C. 
Summers, L. D., Jeffersonville, 
Ind. 
Wainwright, A. V., Pittsburg, Pa. 
Walker, S. R., Bay City, Mich. 
Waring, G. H., Jr., Savannah, Ga. 
Weatherford, W., Selma, Ala. 
West, W. D., Marion, O. 
Williams, L. 8., Harrisburg, Pa. 
Zeek, C. F., Pensacola, Fla. 


Associate. 


Ambler, T. M., St. Louis, Mo. 
Barbour, W. T., Detroit, Mich. 
Diekel, Somerville, N. J. 
Keech, G. C., Chicago, Ills. 
Leakey, H. G., Detroit, Mich. 
Hoshor, J. C., New York, City. 


Merrifield, L. L. 

Parker, G. W., St. Louis, Mo. 
Puffer, W. L., Chicago, IIIs. 
Reilly, J. A., Cincinnati, O. 
Steward, R. B., Chattanooga, Tenn. 


Transfer from Associate to Active Membership. 


Dickey, C. H., 


Baltimore, Md. 


On motion, the applicants were duly elected by ballot, and the Presi- 
dent, inannouncing the result, asked Mr. D. McDonald, on his behalf, to 


welcome the gentlemen to the priv 
ROLL 


ileges of the Association. 
CALL 


The 


disclosed the presence of the following delegates : 


Honorary Member. 


White, W. H., New York, City. 


Howard, J. B., Galena, Ills. 


Active Members. 


Atkinson, G. G., Goshen, Ind. 
3aehr, W. A., Denver, Col. 
Barret, A. H., Louisville, Ky. 
Beal, W. R., New York, City. 
Bell, E. W., St. Louis, Mo. 
Blowers, F. W., Detroit, Mich. 
Bowers, W. L., Davenport, Ia. 
Bradley, C. W., Chicago, Ills. 
Buck, E. H., Vincennes, Ind. 
Butterworth, I., Columbus, O. 
Cashions, E. M., Glens Falls, N.Y. 
Chollar, B. E, St. Louis Mo. 
Cooke, A. 8., Lockport, N. Y. 
Copley, I. C., Aurora, Ills. 
Corscot, J., Madison, Wis. 
Cowdery, E. G., Milwaukee, Wis. 
Cowdrey, R. E., Topeka, Kan. 
Cressler, A. D., Ft. Wayne, Ind. 
Cross, P., New York City. 
Danforth, G. C., Hammond, Ind. 
Dell, J., St. Louis, Mo. 

Diall. M. N., Terre Haute, Ind. 
Doty, P., Grand Rapids, Mich. 
Dunbar, J. W., New Albany, Ind. 
Elbert, V. L., St. Paul. Minn. 
Egner, F.. St, Louis, Mo. 
Enright, J. H., Carthage, Mo. 
Eustace, J. H., Chicago, Ills. 
Eysenbach, E. E., Columbus, O. 
Ferrier, J., Columbus, Ga. 
Forbes, J., Chattanooga, Tenn. 
Forstall, A. E, New York City. 
Hrazer, D. H., Battle Creek, Mich. 
Freese, F. W., Bloomington, Ind. 
Freese, S. C., Bloomingion, Ind. 
Fullerton, G., Jr., Buffalo, N. Y. 


Gimper, J., Galveston, Tex. 
Glass, S. J.. Milwaukee, Wis. 
Goodnow, G. F., Waukegan, IIIs. 
Greenough. M. S., Cleveland, O. 
Green, J., St. Louis, Mo. 
Jenkins, E. H., San Antonio, Tex. 
Jones, T. C., Delaware, Oy 
Keller, C. M., Columbus, Ind. 
Kellogg, L. L., Sioux City, Ia. 
Kineaid, H E., Jackson, Tenn. 
Knight, J. J., Kalamazoo, Mich. 
Lathrop, A. P.. St. Paul, Minn. 
Leonard, W. H., Chicago, Ils. 
Light, G., Dayton, O. 

Lynn, J. R., Portsmouth, O. 
Lynn, J. T., Detroit, Mich. 
Malone, M. E., Madison, Wis. 
Mansur, J. H., Schuylkill, N. Y. 
Martin, F. M., Taylorsville, Ills. 
Maxon, J. H., Gallipolis, O. 
McDonald, D., Louisville. Ky. 
McDonald, W.. Albany, N. Y. 
Mclihennv, J. D., Philadelphia, Pa. 
McLean, G., Dubuque. Ia. 
Miller, T. D., Dallas, Tex. 

Miller, W. A., Cincinnati, O. 
Miller, I. A., Col. Springs, Col. 
Morrell, E_ E., Oak Park, Ills. 
Mitchell, K. M., St. Joseph, Mo. 
Morgans, W. H_ , Pontiac, Mich. 
Moses, F. D.. Trenton, N. J. 
Murdock, J. W., Peoria, Ills. 
Norris, R., Phila., Pa. 

Nutting, C. H., Chicopee, Mass. 
Odiorne, W. H., Springfield, Ills. 
Olds, H. L., Lincoln, Lils. 





O'Malley, P., Aurora, Ills. 
Page, C. H., Jr., Phila., Pa. 
Powell, W. E., Logansport, Ind. 
Pratt, E. G., Des Moines. Ia. 
Quinn, A. K., Newport, R. I. 
Ramsdell, G. G., Phila., Pa. 
Roper, G. D., Rockford, IIIs. 
Runner, Z. T. F., Freeport, Ills. 
Salter, J., Florence, Ala. 
Shelton, F. H., Phila., Pa. 
Slater, H. C., Milwaukee, Wis. 
Small, J. C., Aurora, Ind. 
Somerville, J., Indianapolis, Ind. 


Stacey, J. E.. Cincinnati, O. 
Steinwedell, W., Quincy, Ills. 
Steinwedell, W. E., Belleville, Ills. 
Swann, H R., Louisville, Ky. 
Thwing, O. O., St. Louis, Mo. 
Walker, L. E , East Lansing, Mich. 
Warmington, D. R, Cleveland, O. 
Welch, C. H., Athens, O. 
Wheeler, F. B., Binghampton, N.Y. 
Whysall, G. H., Springfield, O. 
Witherby, E. E., New York City. 
Woods, G. E., New York City. 


Associate Members. 

Barnes, G. W., Pittsburg, Va. Henderson, E. H., Pittsburg, Pa. 
3uckley, J. C.. Chicago, Ills. Lloyd, E. F., Fort Wayne, Ind. 
Carpenter, H. A., Allegheny, Pa. MelIlhenny, J., Phila., Pa. 
Collins, D. J., Phila., Pa. Mueller, R , Decatur, Ills. 
Corbus, F. G., Chicago, Ills. Persons, F. R., Toledo, O. 
Dods, J. C., St. Louis, Mo. Russell, D. R., St. Louis, Mo. 
Katon, A. B , Chicago, Ills. Russell, T. G., St. Louis, Mo. 
Eiliott, H. J . Chicago, Ills. Terhune, C. F . New York City. 
Guldlin, O N., Fort Wayne, Ind. Wickham, L., St. Louis, Mo. 
Harper, H. D., Chicago, Ills. Witherden, G. M., Phila., Pa. 
Hayward, S. F., New York City. 

REPORT OF THE LIBRARY COMMITTEE. 


Mr. William McDonald, from the Library Committee, submitted the 
following report, which was, on motion of Mr. Steinwedell, accepted 
and the recommendations contained therein adopted : 


Your committee, appointed to formulate rules for the conduct of the 
library bequeathed to the Association by our deceased member, Mr. 
George Treadway Thompson, would respectfully report as follows: 

1. The library shall be known as *‘ The Thompson Memorial Library 
of the Western Gas Association.” 

2. A standing library committee of five shall be appointed, com- 
posed of the President and Secretary of the Association, and three 
other members. 

3. The Secretary of the Association shall be custodian of the library. 

4. The committee shall have power to make rules for the proper 
conduct of the library, and to expend such sums as may be necessary 
to carry out these rules. 

The present committee beg to submit the following recommenda- 
tions : 

That a proper case be purchased in which the books may be kept in 
order ; that the books be indexed and catalogued under a card index 
system ; and that a catalogue be published and sent to members con- 
taining: Titles, authors, date of publication, index numbers, size and 
number of pages, value of books, and a copy of rules. 

That only members of the Western Gas Association in good standing 
shall be eligible as borrowers. 

That a deposit shall be required from borrowers 2f at least the cata- 
logue value of the book. 

That members borrowing books shall pay the expense of trans- 
portation. 

That books shall not be loaned for a period of more than 15 days, 
with privilege of 15 days renewal, upon application to the Secretary. 

That renewals only be granted when no other application for same 
book is on file. 

That a fine of at least 1 per cent. of catalogue value be imposed for 
each day a book is retained beyond the allowed time. 

That the Secretary shall not have power to remit fines. 

Wm. McDONALD, ) 
O. O. THWING, - Committee. 
TuHos. D. MILLER, 5 

To be Continued.] 





A French Opinion of Electrolysis of Pipes. 


— 

Engineering Record notes that an engineer connected with the 
French Thomson-Houston Company, M. Claude, made an address on 
electrolysis of pipe about a year ago, which has just appeared in an 
English translation in Engingering of May 3 and 10. He frankly 
summarizes the present views of the subject as follows: ‘To en 
gineers of gas and water companies, electric tramway return currents 
are the causes of the most dire disasters; on the other hand, the com- 
plete harmlessness of these very same currents is made apparent in 
every traction engineer's report.”’ He is equally frank in saying that 
|his views are of the latter class, being based on two years of experi- 


} 


| mental work for his company and on his failure to detect a single in- 


disputable case of electrolytic corrosion of pipes in any of the places 
' where his company’s roads are in oj eration. In some respects his ex- 
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perimental work is of considerable novelty and value, although it cer- 
tainly does not warrant the conclusions he draws from it. 

The first experiment which he cites as destructive to the usual theory 
of the passage of return currents through rails, moist earth and pipes 
to the generators, is the following: The negative pole of a s‘orage bat- 
tery of two or three cells is connected to the rails of an electric road 
after the traflic has stopped, and the other pole is connected through a 
rheostat and ammeter with the neighboring gas and water pipes. By 
varying the resistance offered by the rheostat, the rail-pipe system can 
be subjected to a gradually increasing difference of potential, measured 
by a voltmeter, and in this way an increasing current, measured by 
the ammeter, will circulate through the earth between pipe and rails. 
If the moist earth really behaved as an electrolyte, as the common the- 
ory of the corrosion of pipes by electricity holds, the current should 
remain very small until the voltage reaches a certain amount “‘ at 
which the applied difference of potential exceeds the counter-electro- 
motive force of the soil ;’ only beyond that point should the current 
increase considerably. A number of tests are cited, however, to show 
that in reality the current becomes large from the start, increasing 
almost exactly in proportion to the difference of potential. These ex 
periments were sometimes prolonged for 20 minutes, so as to elimi- 
nate any question of confusing the phenomenon with a charging of the 
pipes under the influence of polarization capacity.” 

The second class of experiments gives even more important results. 
The connections of the battery, rails and pipes, after traffic has stopped, 
are made in the neighborhood of the negative feeder, and the differ- 
ence in potential between rails and pipes created by the battery is made 
equal to that which has been determined by measurement while cars 
are running. This has been found to require 28 amperes between gas 
pipes and rails at Havre and 23 amperes between water pipes and rails 
at Rouen, currents that at first sight seem indicative of great danger. 
M. Claude was naturally alarmed when the tests showed such read- 
ings, so he made a number of measurements of the current actually 
circulating in the pipes during the operation of the railways. The 
method of making the measurements is described in the paper but its 
details are foreign to the present article and need not be mentioned. 
The important feature is that the current in the pipes was only 2 to 10 
per cent. of that required when the storage battery and not the rail- 
way was the source of electricity. 

The first class of experiments demonstrates to the satisfaction of M. 
Claude that the ‘law of the passage of current through the earth fol- 
lows very nearly that of the passage through a metallic resistance. 
This may give reason to hope that the conductivity of the soil is of a 
mixed character ; that is to say, that at least a part of the current cir 
culates harmlessly in it by virtue of a conductive process, and that the 
remainder, which alone is dangerous, travels by an electro-chemical 
process.” Experiments made with lead plates buried in the soil showed 
him that the corrosion with low voltages is only a very small percent- 
age of that which ought to occur were the moist earth an electrolyte. 
With higher voltages the actual loss approaches closer to the theoretical 
loss, being in one experiment about half of it when the difference of 
potential was 23 volts. If the difference does not exceed 1 to 14 volts, 
the electrolytic action will be small, in the author's opinion. 

The second class of experiments are held by M. Claude to show that 
nearly all the stray currents, instead of passing into the pipes, go 
directly through the earth to the return feeder. ‘‘ As the current in 
the pipe when the tramway is running is very small compared with 
the experimental current, we must conclude that during running it is 
the terrestrial currents which play by far the greater part in the crea- 
tion of the difference of potential between pipes and rails.” Admitting 
this contention of the actual amount of current in pipes, it is important 
to notice that the author evidently fears the electrolytic action of even 
these small currents on the pipe joints. In one place hesays: ‘'I 
think it would be well also to legally ferbid a measure which is, how- 
ever, frequently taken in America, but which appears more dangerous 
than useful, namely that of connecting the pipes to the rails in the 
danger area.’ The reasons are, first, ‘‘the pipes do not offer a perfect 
metallic circuit but present at every joint a local increase of resistance 
which may force part of the current flowing in the pipe toward the 
return feeder to jump across the joint and through the earth, and 
attack the metal at the point at which it leaves it;” and, second, ‘‘ such 
a metallic connection (between rails and pipes) in the danger area cer- 
tainly suppresses—and that is its object—the chance of lateral corro- 
sion in this area, but we see how it increases to enormous degree the 
risk of attack at the joints.”’ 


It is very frankly stated in the paper—and these frank admissions are 


currents from the best bonded tracks never fall below 12 to 15 per cent. 
of the full current and may rise with poor construction to 30 per cent. 
Consequently it is very reassuring to hear that such a small percentage 
of the currents wandering from the rails pass to the pipes. ‘* The differ- 
ences of potential in the dangerous areas rarely exceed 14 volts,” M. 
Claude says, *‘ so that not only are the currents circulating in the pipes 
very small, but these currents are almost harmless, and, in conse- 
quence, the danger there is practically nil.” 

To the owners of water and gas mains, lead covered cables and like 
conductors, these experiments will prove of much interest. In the first 
place, M. Claude acknowledges that the straying currents are much 
greater than has been commonly assumed. In the second place, he 
confesses ignorance of the potential below which electrolytic action in 
the moist earth becomes negligible, although he ‘‘ can almost assert” 
it is between 1 and 1} volts. In the third place, it is probably wrong to 
assume, as is done in the paper, that the flow of current from and into 
the pipes occurs only along large portions of their surface, for electro- 
lytic pittings are generaily found in groups, which indicate somewhat 
concentrated action and the probability of damage by small currents at 
low voltages. 

It is important to bear in mind that the destruction of one length of 
pipe in every ten is as serious as the ruin of every length, and it is to 
be feared that the hopeful tenor of the paper is not wholly natural, for 
the author concludes with an explanation of a new remedy for the elec- 
trolysis of pipes near power stations and in other danger areas, which 
would surely be unnecessary were electrolysis the product merely of an 
over excited fancy. This is to run small return feeders from the station 
to a few points in the danger district, so as to keep the difference of 
potential below the limit of 1 to 14 volts, at which electrolysis becomes 
‘* serious.” 

The theories and experiments above mentioned form, therefore, an 
interesting contribution to the literature of the subject. The lack of 
definite data on the fundamenta! basis of the discussion, the potential 
which will set up electrolytic corrosion of iron and steel buried in moist 
earth, is a serious defect, however, against which may be placed the 
silent testimony of a multitude of injured and destroyed pipes, from a 
fraction of an inch to several feet in diameter. A theory that serious 
electrolytic action will not take place has little weight against such a 
showing as was made by the 48 inch water mains in Cambridge, illus- 
trated a few weeks ago in the Engineering Record. The bursting of a 
main of that size would oftentimes result in a loss of property of great 
value. 

If the responsibility for such wreckage is placed upon the rail 
ways by the courts, as there is good ground to anticipate will be the 
case, it is probable that M. Claude’s ‘‘ safe”’ limits of potential between 
rails and pipes will be materially lowered. 





The Master’s Report on the Peoria Electrolysis Litigation.—On 
May 29, Frank L. Wean, Esq., special master in chancery, filed with 
the Clerk of the United States Circuit Court in Chicago, his report in 
the famous Peoria electrolysis litigation, which has been in progress 
for about three years. The Peoria Water Company sought an in 
junction against the local electric railway to compel it to substitute a 
double trolley system for the single trolley system now in use. The 
basis of the claim was the destruction of the water mains by the return 
currents, which has been very noticeable in Peoria for many years 
The Company has won a complete victory in the master’s report, whic! 
recommends granting the injunction and awarding damages for past 
destruction to its property. 

This case has been noteworthy in the amount of expert testimony in 
troduced by both sides, and for the time taken in the hearing and the 
preparation of the report just filed. This report must now come befor: 
Judge Grosscup on a final hearing before he approves it, and it is 
understood that an appeal will be made from his decision to the higher 
courts by the losing litigant, as both parties have announced their de 
termination to leave no chance of success untried. If the master’s r¢ 
port is eventually upheld, it means the introduction of importar| 
changes on most of the electric railways in the country, although, fo:- 
tunately, these changes will not be very expensive. 








THE offices of the Bristol (Tenn.) Gas and Electric Company, the 
transfer of which, to the hands of B. J. MacDonald and associates, hes 
been noted in the JouRNAL heretofore, have been removed to a centra! 
location, in the Thomas building, Main street. It is understood that 


Mr. James Gannon retains ' » position as Superintendent, and that tle 
gas division of the enterprise will have better attention paid to it than 





really remarkable when their source is considered—that the straying 


| was given thereto in the near past. 
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Notes on Incandescent Gas Lighting. 
—— 

In a paper read by Mr. Ernest Fearon, of Salford, England, at the 
ist monthly meeting of the Manchester and District Junior Gas Asso- 
ation, the author traced briefly the history of incandescent gas light- 
ig from the first crude attempts made about the beginning of last 
ntury to the perfecting of the Welsbach mantle and burner. He 
next described the Somzée Greyson, the Scott Snell and the Keith 

high-pressure systems ; and also the Kitson lamp. 
Proceeding, the author said :—Let us now turn our attention to the 
uestion of comparative costs. It is a somewhat difficult matter to 
ympare the cost of various systems of lighting, as so much depends 
upon the point of view that one takes as to illuminating power and 
luminating effect, which are two vastly different things, though so 
often treated as being identical. Like that much maligned instrument, 
the household gas meter, illuminating power is one of those subjects 
not understood by the ‘‘ man in the street.”” It is a constant worry to 
the gas manager, especially in the cold, foggy weather of November 
and December, when complaints pour in at an overwhelming rate, 
though the gas may be ever so good when tested at the works. Still, 
as a basis of comparison, tbe illuminating power as tested on a stand- 
ard photometer will hold good for all practical purposes ; though this 
cannot be taken in the case of electric arc lamps, the illuminating 

power of which is largely a matter of conjecture. 

Taking the largest arc lamp in general use, the 2,000 candle power 
nominal, this will give, as a rule, about 900 candle power, and take 10 
amperes of current, at a pressure of 50 volts—i. e., 500 watts, or half a 
unit. Assuming electricity to be supplied at 3d. a unit, which is well 
ou the safe side, as not many towns supply it at such a low figure, 
1,000 candles would cost 1.666d. Turning next to the electric incan- 
descent lamp, which is mostly used for indoor lighting, the 16-candle 
power lamp may be taken as an example. This lamp, at the usual 
pressure of 100 volts, requires 0.56 ampere of current—i. e., 56 watts— 
per hour, and will give about 12 candles on an average, as the candle 
power falls off very much after the first 200 hours or so. At 3d. per 
unit, 1,000 candles would cost 14d. with this method of illumination. 

Coming now to gas, probably the burner that is in most general use is 
the union jet; and with a consumption of 5 cubic feet per hour this 
will give an efficiency of about 2} candles per foot. With gas at 3s. 
L per 1,000 cubic feet it will cost 14.4d. to produce 1,000-candle power— 
t i. e., practically the same as the incandescent electric lamp. 

Oil compares exceedingly well with gas as an illuminant, as the fol- 

lowing figures will show. I tested a lamp, bought in an ironmonger’s 
e shop—the cost of the whole thing, lamp, chimney and globe, being 
v some 2s. or 3s.; and when the lamp was burning under the best con- 
ditions (just short of smoking), I obtained an efficiency of 12.4 candles, 
with a consumption of 0 088 pint of oil per hour. With oil at 1s. per 
; gallon it would cost 10.51d. to produce 1,000-candle power. Last, but 
by no means least, let us see how incandescent gas works out on the 
same footing. From a number of tests made with a No. 3 Kern 
burner, using a fresh mantle for each test, I obtained an efficiency of 
55.66 candles, with a consumption of 3 cubic feet per hour, equal to 
18.55 candles per foot. Allowing a deterioration of illuminating 
power of 334 per cent., that will give us an average of 12.37 candles 





“4 per foot ; and to produce 1,000 candles by this means would cost 2.91d.,, 

ol gas being at 3s. per 1,000 cubic foot. 

it The following table will show at a glance the comparative costs of 
the different sources of light, as enumerated above : 

in Cost of Produciag 1,000-Candle Power for 1 Hour. 

he Source of Light. Cost in Pence. 

or ST ON d winds ashok te nveldete keulasien 1.66 

is ESE NE EPCRA I cae Ae 2.91 

her iiss Oe prt ubae: cabs weeees wand cikeicad 10.51 

de Electric incandescent. .........2. ccccccsces 14.00 

re pl er te eee eee ae 14.40 

ant 

‘oO Having pointed out that if 10 candle gas were supplied in this 
country, as in Magdeburg, it could be sold at 1s. per 1,000 cubic feet, 
ad the co t per 1,000 candles would thus become 0.97d., against 13d. 

- for are lighting, Mr. Fearon proceeded as follows : 

hes bave made some tests with low grade gas myself, within the last 

tral JB ‘© ¥ months, the details of which I regret I am not at liberty to give 

that JB Y° 1; but they entirely corroborate the above. In a general way, I 

the JB “ y say that, with 7-candle gas, I have obtained an efficiency of 13} 

han [B°* dles per cubic foot, when consumed in a Welsbach ‘‘C” burner. 





W th 9 candle gas, the efficiency rose to 15} candles per cubic foot ; 





and with 15-candle gas, to 16 candles. No doubt the duty might have 
been much improved had a burner specially adapted for low grade gas 
been used, as the ordinary Welsbach is made for use with 16 or 17- 
candle gas, which requires more oxygen for its complete combustion 
than gas less rich in light giving constituents. In fact, some experi- 
ments I carried out with hydrogen clearly show this. When burned 
in a ‘*C” burner, with the air holes fully open, the light obtained was 
very poor, being only some 20 candles, with a consumption of 7 cubic 
feet per hour. Upon entirely closing the holes the light increased to 70 
candles, with a consumption of 6.3 cubic feet, or 11.11 candles per cubic 
foot. . 

Altogether, the subject of obtaining the highest efficiency from gas of 
low illuminating power is one that offers plenty of scope for investiga- 
tion ; and one is led to the conclusion that upon the concentration of 
heat on the mantle, more than on the total quantity of heat developed, 
depends the light emissivity to be obtained from any particular gas 
when consumed in an incandescent burner. It is also an interesting 
point whether air should be admitted to the mantle from underneath, 
or from apertures in the chimney. Personally, I have found that the 
latter method, when used in conjunction with an air diverting cone, to 
stop the air from entering underneath, gives an increase of nearly 40 
per cent. in the light. 

I will not trespass much longer on your time, but before conclud- 
ing I should like to say a word or two as to the application of incan- 
descents to town lighting. It will generally be found that there is 
some saving in the quantity of gas used, as compared with lighting by 
means of flat flame burners ; but the actual saving in money, taking 
everything into consideration, is very small. Assuming that the lamps 
are lighted for 4,000 hours during the whole year, a flat flame burner, 
consuming 5 cubic feet per hour, would cost, with gas at 3s. per 1,000 
cubic feet, exactly £3. A No. 4 Kern burner, consuming 4 cubic 
feet per hour, would cost £2 14s. 6d. for the same period, allowing for 
a by-pass at $ cubic foot per hour, and for renewal of mantles at the 
rate of 6 perannum. There is also the first cost of some slight altera- 
tion to the lanterns, anti-vibrators, inspection of burners and mantles, 
etc. So that altogether the cost would be about the same. But, on the 
other hand, the light would be increased say, four-fold. 

Lately, several attempts have been made to dispense with the by-pass 
in street lanterns, notable examples being the Foulger-Glover torch, 
in which the head of the torch, when in position, is tilted so as to come 
over the top of the mantle, and so light it; and the Simmance-Abady 
patent system, consisting of a special cock and torch. The cock being 
given a half turn admits gas to a by-pass, which is lighted by means 
of the torch; another half turn admits gas to the burner, which is 
lighted from the by pass. This means a saving of 3s. or 4s. per burner 
per annum in the cost of gas to the by-pass. 

With high power lamps of 1,000-cand!e power at crossings and in the 
main thoroughfares, costing a trifle over 1jd. per hour, it will be 
granted that lighting by gas is by no means in the moribund state that 
certain interested parties would have people believe, though if the Kit- 
son oil lamp does all that is promised, we, on our part, shall have to 
look to our laurels, or they may go to adorn the brow of our rival. 








Arc Lighting at the Beginning of the Twentieth Century. 


—_— — 


In a paper read by Mr. W. H. Hillman, at the Niagara Falls Con- 
vention of the National Electric Light Association, the author paid 
much attention to an exposition of the merits of the constant-current 
transformer system of are lighting. During the past two years it is 
stated that 50,000 lights capacity of inclosed arcs has been installed for 
street lighting, of which 30,000 lights capacity is represented by alter- 
nating arcs. Inclosed arcs have been .adopted by 350 cities, of which 
300 have introduced alternating arcs. About 270 cities are operating 
6.6 ampere lamps, consuming only 430 watts (average), as compared 
with about 30 of the 7.5 amperes, consuming 485 watts (average). At- 
tention is particularly called to thie latter point, because it snows that 
as far as volume of light is concerned, the alternating system has fully 
met the demand; in fact, while the 7.5 ampere, 485 watt lamp has 
been available since the system was first introduced, 90 per cent. of 
the cities and towns have adopted the lower energy lamps, consuming 
only 430 watts. If the limiting feature of the system had been in re- 
spect to the volume of light from an alternating lamp, surely the 
7.5 ampere system would have been adopted exclusively. 

Many schemes have been considered in connection with street light- 
ing from the alternating system. Quite frequently the argument is 








presented that multiple alternating lamps can be used with practically 
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the same degree of economy and convenience, which has favored the 
series alternating system. Where the wires from the old arc systems 
were strung out from the station in pairs, instead of a loop, there 
would be a greater tendency to consider an installation of the multiple 
lamp. The question would naturally arise as to whether they would 
be installed on those constant potential transformers, which were used 
for commercial and residence lighting. If so, the lamps would have 
to be controlled individually, necessitating switching them off and on 
by an attendant, or collectively, by means of some magnetic switch. 
The first method would be expensive, and lamps would not be lighted 
simultaneously. The second method would require special additional 
wiring. At the present writing, street lighting by multiple alternating 
lamps has simply been considered in isolated cases. The idea does not 
seem to have special merit. 

Another method which has been suggested might be illustrated in 
connection with a 500-light system. A large constant potential trans- 
former installed at the station is arranged with loops brought out on 
the secondary side to accommodate ten 50 light circuits ; each circuit 
having a reactive coil installed asa regulator for series alternating 
lamps. One objection to this arrangement would be that, should any 
accident happen to this transformer, the entire arc lighting system is 
put out of service. If an attempt is made to avoid this point by using 
two or three smaller size t ansformers, the system becomes complicat- 
ed and the attempt to secure high efficiency, together with low cost, is 
defeated. 

During the years of 1895 and 1896, records show that only a few 
alternating open arc lamps were in use. Not more than 1,000 to 1,500 
alternating lamps were introduced by central stations during the year 
1896. In 1897, the first satisfactory inclosed alternating lamp was 
made commercially successful, and in the years 1897 and 1898, between 
20,000 and 30,000 lamps were placed in actual service. During 1899 
practically 30,000 of these lamps were required to meet the demands 
of the central stations, while during the year 1900, between 50,000 and 
60,000 alternating lamps were installed. As a result, about 125,000 
alternating lamps are to day in actual service. Most of these have 
been installed during the short period of 3 years. They have made it 
possible for stations equipped with alternating generators to establish 
their commercial are lighting on a profitable basis, meet competition 
from Welsbach burners, and contract with their respective cities for 
the street service, with a commercial system of alternating street arc 
lighting. 

Estimated conservatively, the additional income to the central station 
business, since the introduction of alternating arc lamps, has been 
from $5,000,000 to $8,000,000. 

In the p st, the attention has been called almost entirely t> the 
estimated annual cost of operating inclosed arcs. The table shows 


Cost of Maintaining Inclosed Series Alternating Current Street Arc 
Lamps, Hampton, Va., 1900. 


June, July. Aug. Sept. Oct. Nov. 
No. of hours burning...... 240 248 294 307 372 411 
Average life of carbons.... 41.50 6155 8007 60.00 70.00 75.00 
ie eee 69 69 69 69 81 81 
No. of solid carbons used. .200 145 166 176 215 222 
Cost of solid carbons...... $445 $3.13 $3.70 $3.92 $478 $4.94 
No. of cored carbons used .199 146 166 177 215 222 
Cost of cored carbons...... $4.73 $3.47 $3.94 $441 $5.11 $5.27 
Inner globes used......... 5 5 7 10 5 8 
Cost of inner globes....... $095 $0.95 $105 $1.50 $095 $1 20 
Outer globes used.......... 6 2 3 1 6 3 
Cost of outer globes........ $270 $090 $135 $045 $2.70 $1.35 
Labor trimming, clean., ete. 11.70 11.70 1170 IL70 1395 1395 
Total cost of maintenance.. 25.53 21.15 21.74 2198 2749 26.71 
Cost per light. ............ 37 206 .315 817 @ .888 


.B29 
the actual figures taken from the books of an electric lighting com 
pany, and is representative of central station practice. It is of interest 
to note how closely the figures representing actual practice approxi 
mate the estimated figures which have been commanly recognized 
heretofore. 7 : 

Exhaustive experiments to date have not as yet been sufficiently 
successful to warrant the standardization of solid carbons for alter 
nating lamps. On the contrary, the best practice favors one cored 
carbon for such lamps. It isa fair question to ask, ‘‘ Why was the 
alternating lamp designed to take 9} inch carbons, as against the 
standard 12 inch length?” Good reasons may beggiven, namely : In 
a direct current lamp the positive carbon burns twice as fast as the 
lower. A 12inch carbon is therefore necessary. In an alternating 
lamp the upper carbon is consumed at the same rate as the lower. 

In reply to a question as to what methods may be used to overcome 


the induction on telephone lines paralleling series alternating are ligh 
lines, Mr. Wagner said that in general it is pretty hard to get rid o 
the trouble if telephone lines form part of grounded circuits. A cas: 
was described wherein it was found that the trouble on a telephon 
line did not arise from electromagnetic, but from electrostatic in 
duction. Mr. Walton spoke of a serious difficulty with telephone line 
at Akron, O., which was entirely obviated by proper transposition o 
the telephone wires. A special single pole telephone receiver wa: 
wound with two coils having the same number of turns. The tele 
phone lines were transposed in the daytime and at night after the ar: 
lights were on the transposition was opened by means of this receiver 
to see which end of the line was the strongest; that is, whether the 
ncise from one end of the transposition or the other was the stronger, 
the idea being to get the transposition in the center of the noise curve 
In the course of a month or so, by this means the lines were so regu 
lated as to give rise to no further trouble. Mr. Almert said that if un 
derground lighting cables do not have their lead coverings con 
nected together a condenser effect occurs which will cause trouble on 
telephone circuits. He referred to the trouble when the West Park, 
Chicago, lighting plant started up, neighboring telephone circuits be- 
ing rendered inoperative in hours when the electric light system was 
in operation. The trouble was entirely eliminated by connecting the 
lead shields together where they went up into the pole and grounding 
them every 1,000 feet. When these connections were left off a 
considerable disturbance in telephone service at once followed. Mr. 
Binley said that when the telephone wires are on the same poles with 
alternating current wires, the telephone people always prefer to have 
their circuits come as much above the lighting circuit as is possible, 
always 18 inchcs or more. In this case the induced currents between 
the lighting circuit and the earth do not affect the telephone circuits 
as much as would otherwise be the case. Mr. Phipps called attention 
to the fact that the troubles in the Chicago park above referred to were 
caused by direct currents, and it appears that in some respects the 
same difficulties may arise from underground direct currents as from 
alternating currents. 

In reply to a question as to whether certain 650-candle power alter- 
nating current inclosed arc lamps which were replaced with 2,000- 
candle power direct current open arcs did not, in fact, require from 10 
to 15 per cent. more current, Mr. Bechtel said that 2,000 candle power 
direct current arc lamps were replaced with 7}-ampere alternating in. 
closed arc lamps. At first there was some little trouble on account of 
poor operation due to mechanical causes, but at the present time the 
people like the alternating lamp better than the open arc, as it gives 
better street and general illumination. Mr. Hillman said that of 300 
cities which have adopted alternating current inclosed arc lamps, 270, 
or practically 90 per cent., use the 6 ampere, 450 watt lamps. At 
present about 400 constant-current transformers of the air cooled type 
are in use; 25, 35 and 50 light sizes are air cooled, those of larger 
capacity being oil cooled. 








Rules for a Drawing Office. 


te 
[From a paper read by A. W. Ropinson, Mem. Am. Soc. M.E., at the 
Milwaukee meeting of his Society. | 

In June, 1894, the writer presented a paper to the Society, entitled 
‘‘On the Relation of the Drawing Office tothe Shop in Manufacturing, 
in which was given a set of rules which he then used in the drawing 
office under his charge. As improvement is always the order of the 
day, it became advisable to revise these rules, as suggested by expe! 
ience, making them more concise and covering additional points as the 
arose, These revised rules are given below in the hope that they may 
prove useful. 

Size of Drawings.—(1) The standard size shall be 23 inches by 3° 
inches, subdivided into half, quarter and eighth sheets. 

(2) Full size drawings shall be reserved, as far as possible, for gen 
eral views, and parts not capable of being shown on smaller sheets. 

(3) All shop detail shall, as far as possible, be shown on quarter an! 
eighth sheets. 

Character of Drawings.—(4) Detail drawings shall, as far as pos- 
sible, classify the different kinds of works, such as castings, forging>, 
shafts, levers, piping, ete. Different kinds of work shall not be show: 


on the same detail drawing. 

(5) All shop drawings liable to repetition shall be traced and blue 
printed. All temporary details, requiring only one copy, may be mace 
on sketch of sheets and press copied. 

(6) A shop drawing is to be considered as an order or instruction ‘0 





For this pu 


the shop, and not merely as a statement or illustration. 
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se it must convey clearly and distinctly all the information necessary 
» make the article. 

7) Every dimension necessary to the execution of the work is to be 
early stated by figures on the drawing, so that no measurements need 

be taken in the shop by scale. All measurements to be given with 

‘ference to the base or starting point from which the work should be 
iid out, and also with reference to center lines. 

(8) All figured dimensions on drawings to be plain round vertical 
gures, not less than 4-inch high, and formed by a line of uniform 
vidth and sufficiently heavy to insure printing well. No thin, sloping 
r doubtful figures or diagonal barred fractions will be tolerated. All 
gured dimensions below 2 feet to be expressed in inches. 

(9) All center lines to be alternate dot and dash in fine black line. 
\ll dimension lines to be double dot and dash, with a central space for 
he figure, and of such strength as to show on blue print more faintly 

than lines of drawing. Linesof drawing to be bold and clearly defined 

n proportion to the scale, and may be shade lined by making the right 
hand and bottom lines heavier. No ornamntal shading or other 
‘frills’ allowed on shop drawings. 

(10) Every drawing, whether whole or half sheet, shall have the title, 
date, scale and number of the sheet stamped in lower right hand corner, 
and the quarter and eighth sheets printed on top. 

(11) The name of the drawing, as given in the title, is invariably to 
consist of two divisions in one line separated by a hyphen. The first 
division is to state the general name of the thing or machine, and the 
second name is to clearly designate the part or parts represented (or if a 
general view, should so state). The wording of titles should be submit- 
ted to the chief engineer or head draftsman for approval. 

(12) Each drawing shall bear the name of the draftsman and ex- 
aminer, the surname being used without initials. 

(13) Drawings of piping details shall be made in diagram form, using 
standard symbols. 

(14) All detail parts for standard or repetition work shall be shown 
unassembled as far as possib!e. 

Drawing Symbols.—(15) Detail shop drawings should state: (a) The 
pattern number of every casting in plain figures of larger size than the 
dimension figures ; (b) the material of which the parts are made, using 
symbols as follows : C.I.=cast iron ; Bs=brass ; W.I.= wroughtiron ; 
Bbt.= babbitt ; M.S.=machinery steel ; Bz =bronze ; H S.=hammered 
steel ; C.R,S.=cold rolled steel. For other materials write full name. 
(-) Finished surfaces will be indicated by ‘‘f” written on the line or 
surface to be finished. When not so marked, it is understood that the 
part is to be left black or rough. In cases where finish might be pre- 
sumed but not required, follow the figured dimensions by the word 
cast,” if a casting, and ‘‘ rough,”’ if a forging. 

Standards.—(16) The following standards shall be strictly adhered 
to as given inthe tables noted: (1) Table of standard diameters of 
shafting and key seats. (2) Table of standard stock sizes of rounds. 

3) Table of standard stock sizes of flat steel. (4) Table of standard 
clearance fits. (5) Table of standard symbols for notation of riveting. 
6) Table of standard symbols for pipe fittings. Also such other 
standards as may be adopted from time to time. 
Numbering of Drawings.—(17) Drawers and filing cases shall be 
umbered consecutively. Drawers shall contain 100 sheets each, and 
ling cases 200 sheets each, and to be fully indexed. Drawings shall 
© numbered by a number indicating both drawer number and serial 
umber in the drawer, thus: 7,604 is the fourth sheet in drawer 76, 


18) Drawing numbers shall be checked off the index as required, 
and the index posted up in uniform handwriting by the clerk. 

(19) Standard size drawings shall be kept in drawers and } and } 
sheets in filing cases. All drawings shall be indexed by an index sheet 
‘pt in each drawer or case. 

Checking.—(20) All drawings must be approved before being traced. 
When tracing is completed it will be given immediately to the chief 
raftsman, who will have a preliminary print made and carefully 
1ecked before being used. 

Patterns.—(21) All patterns shall bear the number of the drawing 





1 which they are first detailed, followed by a serial letter according 
the number of patterns on the drawing. 
22) Standard patterns used repeatedly and liable to be ordered from 


repairs must not be changed. Other patterns may only be changed | 


ien absolutely necessary and by order. 
ar the original number and letter followed by A for the first change, 


When so changed they will | 
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book by the company, in which he shall make all his notes, calcula- 
tions and data referring to his work, and under no circumstances shall 
notes of value be made on loose sheets. Each entry should invariably 
be commenced with the subject and date, and full notes made of data 
on which the calculations were based, and the results obtained clearly 
stated. These bouks are to remain the property of the company. 

In General.—(24) Changes in drawings, sketches or order lists is- 
sued to the shop shall only be made when authorized by the chief en- 
gineer, or, in his absence, by the chief draftsman, and when so author- 
ized shall be made by the order clerk. 

(25) The names of all similar parts in order lists and drawings are to 
be uniform. 

(26) Tracing must be kept in safe for blue printing purposes only. 
Office copies of blue prints must be used for references. 

(27) No drawing, print or photograph shall be taken from office 
without permission. Violation of this rule may result in dismissal. 

(28) Until further notice the office hours will be from 8 to 12, and 
from 1 to 5.30. Draftsmen will be paid by the hour for time actually 
worked. 

(29) Draftsmen who have been in continuous employment of the 
company for a year or more will be entitled to 10 days’ vacation, with 
full pay. No other allowance for time lost wiil be allowed. 

(80) Draftsmen will not be permitted under any circumstances to 
write letters in the company's name or on the company’s letter heads 
or envelopes. 

It will be noticed that rules 2 and 3 provide for the restriction of the 
use of large drawings to general views, and increased use of small 
drawings for details. Formerly it was the custom to use only one 
size of sheet (23 inches by 36 inches) for all purposes. As time went on 
the multiplication of drawings made it difficult to provide house room 
and drawer accommodation, and, furthermore, the large drawings 
were not so convenient in the shop as small ones. Resort was there- 
fore had to 4} and } sheets, which were indexed in filing cases. This 
method results in a great number of small drawings, but numbers are 
cheap and the filing cases are easy to store on shelves, like books, and 
are practically self indexing. An index card is placed in the front of 
each filing case, with lines numbered from 1 to 209, and as fast as 
drawings are put into it the numbers are checked off and the title 
written The ordinary Amberg transfer case is used. Forty of 
these filing cases do not take up much room, and they hold 8,000 
drawings, part of which are 9 inches by 114 inches, and part 114 
inches by 18 inches. All these tracings have the company name and 
title printed in blank with space for date, number, examiner’s name, 
etc., so that uniformity is preserved. 


in. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Mr. J. D. TAYLOR, JR, recently connected with the Denver (Col.) 
Gas and Electric Company, has been appointed General Manager of the 


Pueblo (Col.) Gas Light Company. 





WriITE to the Jeffrey Manufacturing Company, of Columbus, O., for 
a copy of its latest circular, No. 61. It carries many wrinkles, in the 
conveying line, most of which are new. 

IT is thought that the Knickerbocker Trust Company will wind up 
the foreclosure proceedings, in the matter of the Citizens Gas Company, 
of Bridgeport, Conn., to-day. At least that case is thus set for Judge 
Robinson’s consideration in the Superior Court, 





THE Corning Gas and Electric Company has been incorporated with 
a capital of $175,000, to furnish gas and electricity in Corning, Hor- 
nellsville, Adison, Avoca, Bath, Hammondsport, Canisteo ‘‘ and other 
places worthy of mention,” in Steuben county, N.Y. The first return, 
on account of Directors in the concern, is: C.T. Cole, L. B. Grant and 
H. L. Merry. 


Mr. A. S. HuBBARD, Secretary and Treasurer of the Citizens Gas 
Company, of Jacksonville, Fla., and his associates, are to be congratu- 
lated over their plucky and successful efforts to combat the evils that 
beset them through the terrible visitation of fire which almost blotted 
out Florida’s most progressive city. Our last advices from there bear 
date of May 28th, and in short time from then it was promised that gas 
would again be in circulation. Superintendent Dougherty is a busy man 


for the second change, and so on, thus: 4,860 AB is the second | just now ; but when the service has been restored, it is possible he will 


inge in pattern 4,860 A. 


‘ketch Books.—(23) Each draftsman will be supplied with a sketch| troubles and how the same were overcome. 


be willing to give us a paragraph or two respecting the Company's 
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AT the annual meeting of the shareholders in the Consumers Gas 
Company, of Reading, Pa., the officers chosen were: Directors, 8S. T. 
Bodine, W. MacVeagh, R. L. Jones, L. T. Custer and Walton Clark ; 
President, 8S. T. Bodine ; Secretary, Lewis Lillie. 





IT is reported that the syndicate, of which Mr. Edward H. Palmer, of 
Geneva, N. Y., is the head, has secured control of the Auburn (N. Y.) 
Gas Light Company. 





THE proprietors or the Binghamton (N. Y.) Gas Engine Company 
have applied to the Supreme Court for the right to alter the title of the 
concern to that of the Rumsey Gas Engine Company. 





THERE is little doubt that the Chicago Edison Electric Illuminating 
Company is to be absorbed by the Peoples Gas Light and Coke Com- 
pany, of that city. 





Mr. Jas. H. Warp, of Batavia, N. Y., has been appointed Receiver 
for the Le Roy (N. Y.) Gas and Electric Company. 





THE proprietors of the Wichita (Kas.) Gas, Electric Light and Power 
Company, with returning glimmerings of reason, have determined to 
improve their gas plant. 





Mr. E. I. Frost, General Manager of the Salisbury (N. C.) Gas and 
Electric Company, has signalized his acquirement of that property by 
announcing a marked reduction in the selling rates, the schedule to 
become effective on the Ist prox. The gross rate for gas used on illu- 
minating account is put at $2.10 per 1,000 cubic feet, the charge for 
fuel use to be $1.60 per 1,000. Prompt payment (within 10 days) en 
titles the user on either account to a rebate of 10 cents per 1,000. The 
former gross rate was $2.50 per 1,000. The charges for an electric ser- 
vice have been thus adjusted : By meter, 16 cents per 1,000 k. w.. hours. 
By contract each 16-candle power lamp per month: To7 o'clock, 60 
cents per month ; 9 o'clock, 80 cents ; 11 o’clock, $1; all night, $1.50. 
Fans: Ceiling, $4.50 each per month ; desk, $3.50. A discount of 10 
per cent. is to be allowed for prompt payment—within 10 days. The 
Company advertises a complete line of improved burners, ranges, 
heaters, engines, gas and electric fixtures, etc. It also agrees to put 
in services on gas or electric account, and to pay prompt attention to 
complaints of all sorts. 





THE Connecticut Railway and Lighting Company proposes to sup- 
ply gas to Naugatuck, Conn., the supply to be piped from Waterbury. 





Mr. Max H. CuTcHEON has been appointed Superintendent of the 
gas division of the properties of the Ashland (Wis.) Light, Power and 
Street Railway Company. 





Mr. RaupH E, Fisu, formerly in the service of the Providence (R.I.) 
Gas Company, has been appointed Superintendent of the Weir office 
of the Taunton (Mass.) Gas Light Company. 





THE American Bridge Company is under contract to furnish two 
deck-plate girder spans for the Nacozari Railroad Company of Mexico. 





THE proprietors of the Rochester (N. Y.) Gas and Electric Company 
have granted a 10 per cent. increase in the wages of their employees. 





Mr. HERMAN RUSSELL, of Manistee, Mich., has accepted a respon- 
sible position with the Detroit (Mich.) Gas Company. 


Mr. W. D. West, of Detroit, has assumed his new position of Man- 
ager of the Port Huron (Mich.) Gas Company. His predecessor at Port 
Huron, Mr. J. C. Sloan, goes to Rome, N. Y., where he will be promi- 
nent in the affairs of the Rome Gas Light Company. 


THE output of gas by the Buffalo (N. Y.) Gas Company showed, for 
the month of April, 1901, as compared with the corresponding month 
of 1900, a gain of 11.25 per cent. The increase in meters placed for the 
month was 114. 





LATE last month gas was supplied in Mishawaka, Ind., for the first 
time. The service comes from the works of the South Bend (Ind.) Fuel 
and Gas Company. The main laying was carried out under the direc- 
tion of Mr. John A. Perkins, Assistant Superintendent of the South 
Bend plant. 





“T. R. W.” informs us that negotiations for the transfer of the 
properties of the Sedalia Gas Company, the Sedalia Electric and Rail- 
way Company and the Sedalia Steam Heating Company, to the Sedalia 


THE City Council of Brewer, Me., has assented to the petition of t! » 
proprietors of the Bangor Gas Light Company for permission to pi) » 
the streets of that city, eee 
THE Atlantic City (N. J.) Gas and Water Company proposes to e:- 
tend its mains to the outlying borough of Ventnor. 





Tue Webster (Mass.) Electric Company is making extensive add - 
tions to the gas division of its trading. The betterments include \ 
holder rated to a capacity of 50,000 cubic feet, the contract for whic 
has been awarded to the Davis & Farnum Manufacturing Compan) 
of Waltham, Mass. 


THE last week in May the Committee on Resolutions of the Cit; 

Council, of North Adams, Mass., held a public hearing over the pro 
posed engaging of the city in the business of operating a gas and ele: 

tric lighting plant. The meeting seems to have been a brisk one, for 
many took part in the debate, the main features of which were the 
speeches by Councilman David Bonnar in favor of the proposition and 
of Col. F. S. Richardson, of the North Adams Gas Light Company, in 
opposition. ‘‘ Col. Frank” seems to have a trifle more than held his 
own in the lists, as the following extract from an editorial in the Nort: 
Adams Evening Herald would go to show: ‘‘ At the present prices 
charged for electric light and gas in this city, there would be nothing 
gained by municipal ownership, and possibly there might be a loss. 
We know what we are paying at present, and that it is less than the 
average of cities of this size, and of a similar situation. In the words 


of the gentle Ophelia, ‘We know what we are, dear lord, but know 
not what we may be.’ Col. Richardson made a splendid showing the 
other night for his Company, and although municipal ownership has 
its attractions and its uses, it is not sufficiently alluring to warrant its 
adoption in the case of gas and electric light as long as the city is so 
well served in these respects as it is to-day.” 








Mr. IRVIN BUTTERWORTH, of Columbus, O., has accepted the position 
of President to the Denver (Col.) Gas and Electric Company. 


THE proprietors of the Peoria (Ills.) Gas Light and Coke Company 
have perfected the following executive organization : Directors, John 
S. Stevens, W. T. Abbott, George A. Macomber, H. E. Chubbuck, 8. 
L. Nelson, W. B. NeKinley and L.W. Johnson ; President and Super- 
intendent, W. B. McKinley ; Treasurer, George E. Macomber ; Secre- 
tary, William F. Abbott. The wings of peace, seemingly, are not yet 
ready to ‘‘ brood” over the gas situation in Peoria. 





THE American Bridge Company is to furnish to Messrs. R. H. Hood 
& Co. the structural steel for the New York Central’s pier shed, at pier 
No. 59 North river. This means the turning out of over 1,000 tons of 
steel work. 





THE City Gas Light Company, to supply gas ‘‘in and around”? the 
district of City Island, Glen Island and other points close to New Ro- 
chelle, N. Y., has been incorporated by Messrs. Myndert Starin, J. A. 
Van Zelm and Wauhope Lynn. The Company is capitalized in 
$25,000 ; and it is our belief that it will be some time before it engages 
in actual work, unless Mr. Starin ‘throws in” the Glen Island gas 
plant, which, by-the way, has been pretty well kept up. 





Mr. T. E. Byrne, of the Kings County Gas and Illuminating Cam- 
pany, of Brooklyn, N. Y., is quite well satisfied with the operation of 
the inclined benches which he has had in use there for several months. 
The docking facilities at the plant are being well improved. 





A CORRESPONDENT in Seattle, Wash., writing under date of May 28th, 
incloses the following clipping from the Seattle Intelligencer: ‘The 
ordinance granting a 50-year franchise to R. H. Malone and associates, 
to lay pipes and mains and manufacture gas in the city of Seattle, was 
last night reported from the Corporations Committee of the City Coun- 
cil and received its third reading, one amendment offered being voted 
down, and asecond amendment being withdrawn before a vote was 
reached. The ordinance was read in full in the Council chamber. As 
it now stands, it grants a 50-year franchise to R. H. Malone, L. U. 
Smith and associates. It requires the entering into a bond for $10,0:0 


to the city, to indemnify it and property owners from damage in the 
excavation of streets, and compels it to abide by the orders of the board 
of public works. It also requires the removal of all pipes on 48 hours 
notice from the board of public works ; to keep $1,000 on deposit with 
the city, to be used by it to pay for such work as it is ordered to do, 
and which it may fail to do ; to deposit $3,500 with the city comptroller 
as a forfeit in case of a failure to have a plant in operation by July, 
1902, and gives to the city the right to purchase the plant at any time 
on an appraised valuation. Finally, it fixes the rates to be charged at 





(Mo.) Water and Light Company, have been completed. 


+ 


$1.50 for illuminating gas and $1.25 for fuel gas.” 
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The Market for Gas Securities. 





The general course of the gas share market 
was for better figures during the week. In 
city shares Consolidated sold above 124, ex- 
dividend of 2 per cent., but an odd-looking 
lot of what may be written down as short 
sales, offered Wednesday and Thursday, sent 
the quotations to 221 to 2224 at the close to- 
day (Friday). Mutual shows no particular 
change, so far as nominal quotations go, and 
the same may be said of Standard, both as to 
the common and the preferred. City gas 
bonds are in good demand. 

Brooklyn Union is dull and strong and cheap 
at the quoted price. Baltimore moved up quite 
sharply, selling well above 64, with the close, 
as far as this mention is concerned, at 633 to 
64. Peoples, of Chicago, is steadily appreciat- 
ing in quoted valuation, and one reason given 
therefor is the increase in output on account of 
fuel use. Laclede common alsoshows a marked 
gain. A recent feature of the gas share market 
in this vicinity is a persistent inquiry for the 
shares of the Richmond County, Staten Island, 
Company. Par is readily bid for the stock, 
and 103 for the bonds. There is little doubt 
that a good block of the stock could be sold for 
considerably over par. The Binghamton (N.Y.) 
Company has declared a dividend of 1 per 
cent., payable July 2. Washington (D.C.) gas 
keeps climbing. The new stock of the Cin- 
cinnati Gas and Electric Company is being 
actively dealt in, and the quoted price—1033 to 
104—looks about 10 points too low for it. 











Quotations by George W. Close, 





Gas: Stocks. 


16 Wau Street, New York Cry. 


JUNE 109, 


Broker and 
Dealer in Gas Stocks, 


Ee Allcommunications will receive particular attention. 
8 The following quotations are based on the par value 


of $100 per share. 


N. ¥. City Companies. Capital. 
Consolidated..... iaganaxe + $73,177,000 
Central Union, Bonds, 5's. 3,000,000 
Equitable Bonds, 6’s........ 1,000,000 

be ist Con. 5's... 2,300,000 
Metropolitan Bonds ....... 658,000 
MUTUAL.....cceccseesessseses 3,500,000 

TO Tc dicadica ees ee» 1,500,000 
Municipal Bonds......... eee 750,000 
New Amsterdam Gas Co. .. 

BORGER, S'S vccccccocccoss 24,000,008 
Northern Union, Bonds, 5’s 1,250,000 
New York and East River 

Bonds ist 5'S.......ss00+ 3,500,000 

* 1st Con. 5’s....... 1,500,000 
Richmord Co., S. 1......... 348,650 
ba Bonds......+. 100,000 
Standard.......ssseeeseeeeee 5,000,000 

Preferred .....ccecesccece 5,000,000 

Bonds, Ist Mortgage, 5’s 1,500,000 
YORK . ccccccccocccccsccce 299,650 

Out-of-Town Companies. 

Brooklyn Union .......+.++. 15,000,000 
~ ** Bonds (5's) 15 000,000 
Bay State. ..cccrcece eeeeee 50,000,000 

bee Income Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 

a ist Mtge.5°s ...cecs 509,000 
Bostun United Gas Co,— 

1st Series S. F. Trust.... 7,000,000 

2d “ es © 4... 3,000,000 
Buffalo City Gas Co........ 5,500,000 

= = Bonds, 5’s 5,250,000 
Capital,Sacramentc ....... 500,000 

J) Se 150,000 
Central San Francisco..... 2,000,000 
Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 
Cincinnati Gas & Elec.Co . 29,500,000 
Columbus (O.) Gas Co., Ist 

Mortgage Bonds.......... 1,500,000 
Columbus (O.) Gas Lt. & 

PEO: cacateses du vas 1,6&2,750 

POR ve vcccnndccncss 3,026,50u 
Consumers, Jersey City 

DOUG occ ceeessss ccccuces 600,090 
Consumers, Toronto.....,.. 1,700,000 
Consolidated, Baltimore... 11,000,000 

Mortgage, 6°S........00. 3,600,000 

Chesapeake, ist 6’s..... 1,000,000 

Equitable, Ist 6’s. ...... 910,000 

Consolidated, ist 5’s 1,490 000 
Consolidated Gas Co. “ N.J. 1,000,000 

+e Con. Mtg. 5 380,000 
Consolidated G. & E. "Oo! S, 

Little Falls, N.Y.......00 90,000 

Di necceudcnceeca eee 75,000 
Detroit City Gas Co...... 4,825,500 

‘© Prior Lien 5’s....... 5,603,000 
Detroit Gas Co., 5°S.... cess 381,000 

* Fee Ptieses aeceee 16,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds......... +» 2,000,000 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne ........secceeee 2,000,000 

Sa Bonds...... sees 2,000,000 
Grand Rapids Gas Lt. Co. 

POR TOG Piicvccc. cccceses LARGO 
| ne éeeudese 750,000 
Hudson County Gas Co., of 

New Jersey...cccossscses 10,500,000 

- Bonds, 5’s...... 10,500,000 
Indianapolis...... ......+++. 2,000,000 
= Bonds, 6°8....... 2 650,000 
Jackson Gas Co....cccceees 250,000 

i Ist Mtg. 5°s....ceee 290,000 
Kansas City Gas Light Co., 

of Missouri..........+.... 5,000,000 

Bonds, Ist 5’s..... 6 weees 3,822,000 
Laclede, St. Louis.......... 10,000,010 

Preferred......... secces 2,500,000 

ORES kcccikscccccccccces TOSRRGS 
Lafayette Gas Co., Ind..... 1,000,000 

PO sctcsdccodesctace S00RNEe 
PE scndasonscsnre cecee 9,520,000 
Madison Gas & Elec. Co. 

- Bk EA: CBs cccace 350,000 

2 6 per cent. scrip, 

due 1910......008 100,000 
Montreal, Canada.......... 2,000,000 


Par. 


100 
1,000 
1,000 
1,000 


100 
1,000 


1,000 
1,000 


1,000 


100 
1,000 
50 
1,000 
100 
1,000 


1,000 
1,000 
100 
1,000 
50 
1,000 


1,000 
100 


1,000 


100 
100 


1,000 
50 
100 


100 
1,000 
100 
50 
1,000 


1,000 
100 


1,000 


1,000 


2 
~ 


Bid. Axked. 
221 222146x 
106% 107 
105 
120 
108 112 
300 310 
100 102 
10814 109 
106 108 
lil 115 
106 108 
109 
103 
135 . 
155 160 
116 114 
130 e 
215 218 
118, 11 
%4 7% 
; 75 
24 23 
924q 5 
82 85 
4744 Ww 
7 9 
75 76% 
35 
106 108 
104 10414 
10334 104 
106 107 
60 65 
84 ab 
102 103 
215 216 
6314 64 
115 
ae 112 
11 14 
816 do 
100 
100 
89 
9914 100 
89 SUL6 
94 9446 
as 101 
35 40 
4 58 
104 10544 
240 250 
25 ee 
101 103 
60 68 
95 98 
70 75 
101 102% 
ne 36 
101% 103 
84 85% 
98 101 
10844 
ou 
60 66 
110 120 
102% 108 
87 &9 
182 18434 








Newark, N.J,,Con.GasCo 6,000,000 ms = 5S 
Bondins OS occesccceseaes 4,600,000 - 103 
New Haven......ccccsssssees 1,000,000 25 280 300 
Nashville Gas Lt. Co........ 1,000,000 50 110 7 
Oakland, Cal.......... seeeee 2,000,000 ~ 46 47 
ie DONE ccicccees 750,000 
Peoples G. L. & Coke Co., of 
Chicago... .ccccccce.cccee 25,000,000 100 116 116% 


Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage.... 
2d ™ as 
Rochester Gas & Elec. Co. 


20,100,000 1,000 ; 
2,500,000 1,000 104 
2,150,000 50 88 


Preferred.....scccsscsees 2,150,000 50 118 eal 
Consolidated 5’s........ 2,000,000 ~ 87% 90 
San Francisco, Cal. ........ 10,000,000 100 
St. Paul Gas Light Co...... 1,500,000 100 50 54 
1st Mortgage 6’s........ 650,000 1,000 82 So 
Extension, 6°S..45....00. 600,000 1,000 - os 
General Mortgage, 5’s.. 2,465,000 1,000 88 WH 
St. Joseph Gas Co. 
- 2 le ee 751,000 1,000 36 39 








Syracuse, Bae We dbthcawadaue 1,750,000 100 18 22 
DUR canevoes eseeee 1,612000 1,000 91 93 
Washington, D. “pace 2,600,000 2 «290 (oh 
First mortgage CBs vvtee 600,000 acd 
Western, Milwaukee. 
Bonds, 5'S...... ....0000 4,000,000 ; 9344 95 
Wilmington, at oe ciscntnds 600,000 50 20u 201 
GAS ENGINEERS, Page 
Wm. Henry White, New York City..............08 soccee 915 
Fred. Bredel, Milwaukee, Wis......0.+ cscscesescccscccees 202 
Geo. R. Rowland, New York City....... Sdketdnceteosusa< 913 
The Western Gas Construction Co., Fort W. ague, Ind.... 840 
Humphreys & Glasgow, New York City...........00..--. 913 
Mees GOW Cig Fg Nivdees cucdecsvcciccsccsccccce 902 


David Leavitt Hough, New York City.......... 


ecccee M2 
Economical Gas Apparatus Construct’n Co. Torente, Ont. 


900) 
Baxter & Young, Detroit, Mich..... Cecccccceccccccccesce GIS 
United Gas Improvement Co., Phila., Pa..........ee00.. 97 
James T. Lynn, Detroit, Mich.......... eeccccccccccsceces SIZ 
A. E. Boardman, Brevard, N. inccdaeatedeodeus ecccesse. 912 
The Jeffrey Manufacturing Co., Columbus, O.,.......... 917 


GAS WORKS APPARATUS AND 
CONSTRUCTION, 


Continental Iron Works, Brooklyn, N. Y.......ccceeeeee. 91 
Deily & Fowler, Phila., Pa.....ccccccccccsccccccccscccces. 916 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........00.6... 9l2 
Stacey Mfg. Co., Cincinnati, Ohio........ dkddddéeedinunce Gen 
Bartlett, Hayward & Co., Baltimore, Md..,.............. 913 
Davis and Farnum Mfg. Co., Waltham, Mass.......... 12 
B.D. Weak & Oe, PR, Pic ccccccccvccccscc cocccccccce. H14 
Isbell-Porter Company, New York City. COCCCCee -coececes 914 
Fred. Bredel, Milwaukee, Wis............. uequédeneeeee< 92 
United Gas Improvement Co., Phila., Pa................. 907 
Economical Gas Apparatus Construct'n Co., Toronto, Ont. 900 
The Western Gas Construction Co., Fort Wayne, Ind,,.. 880) 
Humphreys & Glasgow, New York City..............00.. 911 
American Gas Co., Phila., Pa........cecesceses cosceseces, GOR 
Logan Iron Works, Brooklyn, N. Y..... Casssccccccccecece OIG 
Riter-Conley Mfg. Co., Pittsburgh, Pa...............00.. 915 
Baxter & Young, Detroit, Mich......... scccccscecssccce 912 
American Bridge Co., New York City.......cccccceecs eee 899 
G. Shepard Page’s Sons, New York City.................. 912 
James T. Lynn, Detroit, Mich.... ........... ane 912 
es es as Cncdeecddctkeda. icccdesdce 912 
Christopher Cunningham, Brooklyn, N. Y....c0.0 eeeeee. 900 
The Jeffrey Manufacturing Co., Columbus, O............ 917 
Quintard Iron Works, New York City........ vee 897 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 913 
United Gas Improvement Co., Phila., Pa..... Sépadeeeddas WT 
Burdett Loomis, Hartford, Conn.,............ Ceeseorceses 914 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 900 
Tue Western Gas Construction Co., Fort Wayne, Ind.... &80 
Humphreys & Glasgow, New York City...........005--- 904 
BR. Chomar, Se. ROG TRO, ..< cccecccccccece déethiss dnd 899 
SCRUBBERS AND CONDENSERS, 
R. D. Wood & Co., Phila., Pa..... yesuseuee ccccccceeccec.. G14 
Continental Iron Works, Brooklyn, N. Y...ccesecsccsees. 914 
Logan Iron Works, Brooklyn, N. Y....cscscessescescceses 916 
Riter-Conley Mfg. Co., Pittsburgh, Pa......cccccccecsees 915 


TAR AND CARBONIC ACID EXTRACTOR. 


The Western Gas Construction Co , Fort Wayne, Ind.... 830 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich...........s.06. 910 
American Gas Company, Phila., Pa......... geakeesssdeus 92 
The Westerg,Gas Construction Co., Fort Wayne, Ind.... 880 
GAS METERS, 

John J. Griffin & Co., Phila., P&....ccccscceeseces cocccces 920 
American Meter Co., New York and Philadelphia,,....... 919 
Helme & McIihenny, Phila., Pa..... wiabdiebedhnaces Gutada 919 
D. McDonald & Co., Albany, N.Y..... bake deuwccscccccae O88 
Nathaniel Tufts Meter Co., Boston, Mass,.,...... ecceces. 918 
Maryland Meter and Mfg. Co., Baltimore, Md............ 918 
Metric Metal Co., Erie, P&...cccsccecsevees+s eccccccccese 919 
Keystone MeterCo., Royersford, Pa....sssseccesesesveees 918 
Detroit Meter Company, Detroit, Mich.............+s000. 919 
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PREPAYMENT METERS. 


American Meter Co.. New York and Philadelphia....... 919 
John J. Griffin & Co., Phila., Pa...... .... $0 b0sn0ssene0es 920 
D. McDonald & Co., Albany, N. Y....cscsscccecsscccces 917 
Helme &-Mclihenny, Phila., Pa&...cccccccceccsccccesveces 914 
Nathaniel Tufts Meter Co., Boston, Mass.............008- 918 
GAS AND WATER PIPES. 
M. J. Drummond & Co., New York City............000-- 904 
Shy. Bic WERE Py Rn, PUL cenncin stn sdetecancesbances 914 
Warren Foundry and Machine Co., New York City...... 903 
Donaldson Iron Co., Emaus, Pa........... bicbae Dapaenee wee 
Christopher Cunningham, Brooklyn, N. Y.........00+- 900 
Charles Millar & Son Co., Utica, N. Y........ wy Per 904 
PIPE WRENCHES. 
Atlas Pipe Wrench Company, New York City....... ... 904 
GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., N. Y. City.....00......0+-> 910 
GAS TAPPING MACHINES. 

Bonnie Tish, DOPtOR, Os i vivsccviessiosvcnccssmevewesene wel 
H. Mueller Manufacturing Company, Decatur, Ills ..... y10 
GAS COALS. 

PODD GOS OO ss s00:0.00060:060600000 6000s000ensenvesscesee 911 
Perkins & Co., New York City ........0+: seu betnnvecdes.Oee 
Despard Gas Coal Co., Baltimore, Md...........seeeeeee- 911 
Westmoreland Coal Co., Phila., Pa.........ccseccessers ss oO 
Berwind-White Coal Mining Co., New York and Phila... 910 
CANNEL COALS. 

Perkins & Co., New York City ......... snecccesceecosess. OID 
CONVEYORS, 

The Link-Belt Machinery Co., Chicago, Ills.............. 1 
The Western Gas Construction Co., Fort Wayne, Ind . 880 


The Jeffrey Manufacturing Co., Columbus, O............ 917 
GAS ENRICHERS,. 


Standard Of1.Co., New York City ..csccccccsccescccceces. Ol 
Tad Baw Oli Oa., PIMBUEIER, PSs ceescvccsiss coscecsseses 81 
COKE CRUSHER, 

CEE, TRIE OMAR, TB oo cinns vote cesecssisseesccss 911 
STEAM BLOWER FOR BURNING BREEZE, 
ee ee ere aE | 
GAS GAUGES, 

The Bristol Co., Waterbury, Conn...........cececseceees 901 
GAS GOVERNORS, 

Connelly Iron Sponge and Governor Co., New York City 909 
Isbell-Porter Co., New York City.....sccscccccccscccccess 914 
Be. TF. VGRE OO BBs FA bh indecdnnceessavce K<opeccccs BEA 
CEMENTS. 
Re i en ee 908 
RETORTS AND FIREBRICKS, 

J. H. Gautier & Co., Jersey City, N. J......... ssemenesene BOR 
Adam Weber Sons, New York City..........seeccesseess 908 
Laclede Firebrick Mfg. Co., St. Louis, Mo........... .... 908 
Cyrus Borgner, Phila., Pa.........000 cpbeaus sie cagesbeees Oe 
James Gardner, Jr., Co., Pittsburgh, Pa...... ........ «.. 908 
Henry Maurer & Son, New York City..... jébtetunannasen BOP 
Baltimore Retort and Firebrick Co,, Baltimore, Md...... 908 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 908 
Brooklyn Firebrick Works, Brooklyn, N. Y..........00.. $08 
Missouri Firebrick Co., St. Louis, Mo............06. ecoee 908 
HEGENERATIVE FURNACES, 

Bartlett, Hayward & Co., Baltimore, Md................. 913 
Fred. Bredel, Milwaukee, WiS........cccccscvcccessccees: MR 
J. H. Gautier & Co., Jersey City, N. J.......0...0008 sieees wae 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 908 
Adam Weber Sons, New York City..........cccesseecess 908 
Missouri Firebrick Co., St. Louis, Mo........... vteccccee S08 


SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City.....ccccccccsccccccccecs M14 
Continental Iron Works, Brooklyn, N.Y.........seeeee0+. 914 
Logan Iron Works, Brooklyn, N. Y....ccccccssccccecesess 96 


BR. Dt Weed Bb, Peis Dis cee ssa cccseevisesssesce eves W14 
CHIMNEY CONSTRUCTION. 

Adam Weber Sons, New York City...... kessvneen cove 909 
INCANBESCENT GAS LAMPS, 
Welsbach Company, Gloucester, N.J..cccesecececssseess 905 
BURNERS, 

C. 4, Gotroret, PRIS. POiiees occa sce eoveccccccccesccccces GI4 
Wm. M. Crane Co., New York City .. ....... eccccccecees SOL 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 901 
LAVA GAS TIPS, 

D. M. Steward Mfg. Co., Chattanooga, Tenn ......... eee 9Ol 
STREET LAMPS, 

Welsbach Street Lighting Co., New York and Phila..... 906 
Thos. T. W. Miner, New York City.....ccscccces seeehiass 910 


(Concluded on page 897.) 


Situation Desired 
As Superintendent or Manager, 


By a young man who has had seven years’ thorough exper 
ience in both manufacturing and commercial departments 
of a large works. Can give excellent references. Is still 
employed, but desires to change location. Address, 

1556-2 * GOOD RESULTS,” care this Journal. 








Position Wanted C 


As Superintendent of Small Coal Gas 
Works, 

By a man who has over 20 years’ experience as such. Can 

take charge of station and do all kinds of street work, Has 

had very good success in getting new consumers, both for 

ligbt and fuel. Address, J. R. ‘TODD, 

1356-4 Box 15, East Dedham, Mass. 


Position Wanted 
AS FOREMAN OF GAS PLANT. 
A married man, 35 years of age, who has had charge of a 
gas plant for 8 years, aud knows all about street maios and 
services. would like to make a chang? from hs present posi- 








tion. The best of references furnished. 
«“ Address, ‘* FOREMAN,” 
1355-3 Care this Journal. 






AS 


_Sevtel Gas Stoves 





25) 
TO <> ;| seen 






Jewel 


NEVER’ BREAK. 
e NOTE WELL. 


N.B 


All-Steel Gas Range. 





s s 
Position Wanted 
As Superintendent of Gas Works, 
By a man who, for the last 17 years, at differ- 
ent times, has worked on a salary, leased and 
owned interests in gasworks. Can give the 
best of. references. Address, 
355- J. M. HUME, Macomb, Ills. 


FOR SALE, CHEAP. 


One Complete U. G. I. Water Gas Set, 6 feet. 
perfect order and but little used. Also, 
One Tubular Condenser, 4 feet by 16 feet. 
Address, FLATBUSH G.\S COMPANY, 
Flatbush, N. Y 








In 


1356 2 





We Have for Sale the Following Second-Hand 
Machinery : 


Ironwork for three benches of six retorts complete. 
One Standard Washer Scrubber, 400,000 cubic feet capacity 
One Tower Scrubber, 4 feet diameter, 40 feet high. 
One Hot Scrubber, 30 inches diameter, 12 feet 6 inches high. 
One Gas Station Meter, 7% ft. by 7% ft., 12-inch connections. 
One Foulis Station Governor with 10-inch by-pass. 
Cne Wrought Iron Roof, to cover building 2s feet wide and 

70 feet long. 
One Gasholder, 65 feet diam: ter, 20 feet deep. 

lasts 


t= Allof the machinery is in good condition. 
a 


ST. JOSEPH GAS CoO., St. Joseph, Mo. 


FOR SALE. 


One 4-foot Lowe water gas set, wth scrubbers 
condensers, engine, blower, boilers, pumps, etc. 

One 4-foot Station Meter. 

Two Purifying Boxes, 7 feet by 8 feet 6 inches by 2 
feet 6 inches. 

One Holder, 25,000 cubic feet capacity. 

One No.2 Roots’ Exhauster, with engine. 


All in first-class condition, Address, 


CHARLES THOMAS. 


Flushing, L, I. 


1355-3 





1349-tf 
A GAS WORKS, 

A successful Superintendent, who has had 
25 years’ experience in building up run down 
gas plants, desires to Jease a works. Or will 
purchase an interest in one and take charge 
of same as Superintendent, 

Address, * GAS WORKS,” 


Care this Journal, 





1356-5 





POSITION WANTED 


As Working Superintendent, Assistant Superintendent or 
Foreman. 

Twelve years’ experience in laying mains and services, read 
ing, setting and repairing meters. Understands the setting 
and adjustment of all kinds of gas Appliances: is competent 
in the manufacture of coal gas. Is 27 years of age, is mar 
ried, is willing and industrious, and is desirous of getting a 
steady position. Medium or small company preferred. Best 
of references, from two gas companies 

1357-2 Address, * J. P.,”° care this Journal. 


Lov 





~INVENT.ONS FOR EUROPE. 


Engineers of standing and acquaintance in Europe are de- 


sirous of securing the handling of some good inventions 
We want such as will justify the organization of 
Liberal propositions for the right articles. 
ZERBE & ZERBE, Englueers, 
11 Broadway, New York. 


abroad. 
companies. 


1345-tf 











These Mechanics 

helped to MAKE it, 
But they together 

cannot BREAK it. 





Write For Our 
New Catalog. 











George M. Clark and Company, 


FRED. K. WELLS, 
Manager. 


EASTERN AND EXPORT AGENCY, | 
356 Fourth Ay,, New York City. 
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PURIFIERS, De ec WHI; DRUOMEUM IgE ccibaucddcdceseagas *csceus %13 Accounts of Mercantile Firms, Banks, Railroads, Gas and Elec- 
Gi WO Gi, PRs Pisces cccncncncevessescectscc: 904 | ASHOLDERS tric Companies. Executors, Trustees, Assignees, Re- 
Stacey Fert, Co., CPM, Oi vnc ccsiscussccccccavereves 898 | ee Sees eadedneadas 
| - . 
PURIFYING MATERIALS. Bartlett, Hayward & Co., Baltimore, Md............5005 913 Special Books Planned & Opened for Gas & Electric Co's 
: = . Continental Iron Works, Brooklyn, N. Y......... 914 T 345 Cortl 
Connelly Iron Sponge and Governor Co., N ; Yity 90! «Saati alah ala ahaa eal Telephone, 4345 Cortlandt. ' 128 Broadwa 
: y pong _— ew York City 903) oily & Fowler, Philadelphia, Pa.........ccssscscesesees 916 Cable Address, * Bevel,” New York. j NEw YORK” 
VALVES, Davis & Farnum Mfg. Co., Waltham, Mass............ 920 SS —————— - — 
Ludlow Valve Manufacturing Co., Troy, N.Y...... .. 901 | Kerr Murray Mfg. Co., Fort Wayne, Ind.......ccessecees 912 
a ee ee A Ng Ws Pia. s hoc d dicccccenechecnccccece 914 Stacey Mfg. Co., Cincinnati, OhiI0......cccccccccccccccees 915 
Continental Iron Works, Brooklyn, N. Y................ 914 R. D. Wood & Co., Philadelphia, P@...ccccccccece sscccee 914 . 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 903 | Logan Iron Works, Brooklyn, N Y.....ccccccccccesceece G16 J 
Isbell-Porter Co., New York City.........sssccsseccsssess 914 | Riter-Conley Mfg. Co., Pittsburgh, Pa........600....000. 915 
The Western Gas Construction Co., Fort Wayne, Ind.,.. 880 | B A N K E R S 
Kerr Murray Mfg. Co.. Fort Wayne, Ind, ........ce.eeees 912 | STORAGE TANKS. 
The Kennedy Valve Mfg. Co., New York City ........... 901 | Christopher Cunningham, Brooklyn, N.Y...... 9u0 AND 
EXHAUSTERS, , : 
The P. H. & F. M. Roots Co., Connersville, Ind.......... 903 | 66) eee B R Oo K E R S. 
Isbell-Porter -ompany, New York City..............e0e. 914 | Henry Marquand & Co., New York City...........-.... 897 P 
Connelly Iron Sponge and Governor Co., New York City 909 160 B roadway, New York City. 
Kerr Murray Mfg. Co., Fort Wayne, Ind. .....ccccsccess 912 | AUDITORS AND ACCOUNTANTS. 
ELECTRICAL APPARATUS The J. Dobson Good Audit Company, New York City. eae ens. ne 
Wm. Henry White, New York City......cccs..sscccces:s 915 BOOKS, ETC. OU | NTARD IRON WORKS 
ENGINES AND BOILERS, New bigging’s Handbook......sccccccccosceecsccccecoccceces 918 J 
The Hazelton Boiler Company, New York City...... ... 910 | Field’s Analysis, 1899.......cccccccceceeecveceee eeeeceees 916 N a a A L M E Fe 
PURIFIER SCREENS. — — ee bedeasec oe . a . -~ ecevccccccccccccccs 911 a s § 
Johu Cabot, New York City. .....0.cc.cccccceseecs eeese gE 2 ea re ee aeuieneiaesn yo 
“ Excerpts from Reports of Gas Commissioners........... a9, Foot of 12th St. & East River, New York, 
GAS STOVES. Na acd cunncaddacacnddddad Rasdctceusdacccsdseccaceecs 904 a a deel 
American Meter Co., New York and Philadelphia........ 905 | Directory of Gas CompanieS..........0.6 -..eeseeeeeees 915 dias ep nsgmantor ee? 
Maryland Meter and Manufacturing Co., Baltimore, Md. 918 | Practical Hints on Regenerator Furnaces ......... .. 909 . 
Keystone Meter Co., Royersford, Pa........ .cccccceses: POE BO Bi bincintckkedeucedeaedisedédeccccueceussseeniees Rag GAS APPARATUS. 
Nathaniel Tufts Meter Co., Boston Mass............. 918% | Hughes’ **Gas Works”... cccccccccccccccccccccscccccccse 917 
Wis B, Crane Co., NOW TORE CBG occ ccccccvccccccecess $98 | Chemistry of Illuminating Gas ..............6..-.. 9.7 Complete Works Erected. 
George M. Clark & Co,, Chicago, Ills .........0... 000 .. BYE | Gas Enginwer’s Pocket-Book....cccccccccccccccccceccces « Qu ene 
Detroit Stove Works, Detroit-Chicago....... nd, EE ON Fy on 6c. cst echetes cen vasenceetecner souccuee £0 
Avendroth Broe., New VOrR CUNY ccccicciccccdeccesse 87 | Practical Photometry .....ccc...cccccccccsccccccccccecese 904 FREDERICE W. FLOYD, Engineer. 


GASHOLDER TANKS. 








THE J. DOBSON COOD AUDIT CO., 
PUBLIC ACCOUNTANTS AND AUDITORS. 


























A Complete, Well Advertised Line: 











Low Prices and Good Workmanship. 










\LARGEST STOVE PLANT IN THE WORLD 












Please Write for Catalogue. 
DETROIT STOVE WORKS. 








Detroit - Chicago. 











RANGES. 


YorkK Gas RANGES. 


The most EFFICIENT, ECONOMICAL and DURABLE. 


The No. 170 YORK is our leader for 1901. 

It is well made in every respect, high in efficiency, and low in 
price. It is furnished with a full size top, Drop Door with Spring, and 
Nickel Panel. It has a 16x 16-inch bake and broiling oven. 

Practical tests have proven all claims made for the YORK GAS 


Price List and Catalogue "sent on Application. 
Other information by letter or personal interview. 


ABENDROTH BROS.., 


ORICINATORS AND SOLE MANUFACTURERS, 


io9 & Ill BEEKMAN ST., NEW YORK. 





oO 
\O 
oo) 
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New “Vulcan’’ Water Heaters. 


Can be attached to Horizontal or Upright Boilers. 
Made with planished iron cylinder, Iron or Brass Coils. 
Very compact, occupies small space, and easily attached to any boiler. 






For efficiency and economy of gas used, it is equal to the best 
in the market. The cold-water inlet passes up through the 
center of the heater to the head, from which the water is 
forced through tubes to the hot-water outlet inside of 
casting, direct to top of boiler. A powerful burner, with an 
adjustable air mixer, is furnished with each heater, and so 
placed that the space occupied is vertical, the mixing 
chamber not protruding at right angles to the boiler. The 
heater is lined with asbestos to prevent loss of heat from 
radiation. This heater can be used in connection with the 
regular water back on the coal range, if so desired. We 
heartily recommend it for household use. When a small 
amount of water is required, only a small amount of gas 
need be used, as the boiler is heated from the top down. 








Number, List. Code. 
7 Iron coil. $11.00 Manager. 
37 Brass coil. 22.00 Native. 


DIMENSIONS: HeaTER, 26 inches high, 5} inches diameter. 
BASE, 8 inches diameter. 





Num Le-. List. Code. 
8 Iron coil. $13.00 Notion. 
38 Brass coil. 30.00 Naught. 


DIMENSIONS: 29 inches high. CyLinper, 8 inches diameter, 
BASE, 10 inches diameter. 


bibbeeryes a FULL LINE OF 


es RFECT” and ‘‘VULCAN” GAS RANGES. 


HAVE YOU RECEIVED OUR CATALOGUE NO. 19? 


IF NOT, A POSTAL WILL BRING IT TO YOU, 


MOST COMPLETE LINE OF GAS APPLIANCES and GAS STOVE FITTINGS IN THE UNITED STATES. 


ATL AAAAAAAAAAAAAAAAAAAARAAAMAAAAAAAAAAAAAAAARAMAAAAAAALAAAAAARARAARLA AAA AAAAAA AAR S 





WN.M. CRANE COMPANY. 


FOUNDRY: PEEKSKILL,NY. Boa EFACTURERS 


SOLE AGENTS FOR THE PERFECT RANGES NATHANIEL TUFTS METER CO., 


MADE BY THE 1131-1133 BROADWAY BOSTON, MASS.,SOLE AGENTS FOR 
GEM CITY STOVE COMPANY, 


NEW ENGLAND STATES. 
DAYTON, 0. NEW YORK. 
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+4 Gillender Building, Nassau and Wall Streets, 
* New York City. 


STRUCTURAL STEEL SUPPLIED BY THE AMERICAN BRIDGE 
COMPANY, POST AND MCCORD PLANT. 








Bridges, Buildings, 


| 
| 
| 
| 











Steel Frame Work for 
Mills, Factories, Race 
Stands, Public Markets, 
Power Houses, Car Sheds. 











Branch offices throughout the country 
European Office: LONDON 


American Bridge Company 
General Offices, 100 Broadway, N.Y. 


t ne, N.Y. 21-164, 

















Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 


Patented in UNITED STATES, CANADA, GREAT 
BRITAIN, FRANCE, BELGIUM, GERMANY, 
AUSTRIA AND HUNGARY. 








NOTICE TO GAS COMPANIES! 


The unauthorized use of any system or method of purification, 
whereby gas mingled with oxygen is made to flowin one general di- 
rection through the purifying mass, and then made to flow through 
the mass in a directly opposite direction, infringes the above pat- 
ents! 
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— 
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For Estimates Write 


The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
CINCINNATI, 0. 


we 
we 








Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A M. GALLENDER & CO., No. 32 Pine Street, New York. 


goo 
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W. H. PEARSON, Prest. 


W. H. PEARSON, !r., Vice-President. 


J. T. WESTCOTT, M.E., Manager. 


L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
19 ABINGDON STREET, peepee eae S.W. 


London Offices: 


The above Company have erected since 1893, or are now erecting, their universal type 
Water Cas Plants at the following Gas Works: 


Blackburn, England . 
Windsor Street Works, Birmingham, England ee ie 
Saltley Works, Birmingham, veges 
Colchester, England - 

Birkenhead, England - 7 
Swindon (New Swindon Gas Company), England - 
Saltley Works, Birmingham, England (Second Contract) —- 
Windsor Street Works, en, sagan ee Contract) 2,000,000 


Halifax, ame 
Toronto 
Ottawa 


Toronto (Second Sinbenet. Remodeled) 
Lindsay (Remodeled ) 


Belleville - 


Ottawa (Second Senteast) - 
Brantford (Remodeled) - 
St. Catherine’s sea - 


Kingston, Pa. 
Montreal - 


Peterborough, Ont. 


Wilkesbarre, Pa, 


St. Catherine’s (Second Contract) - 


Buffalo, N. Y. 
Winnipeg, Man. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.’ 





Cubic Feet Daily. 


- = = 1,250,000 Colchester, England (Second enawened 
- 2,000,000 York, England - ~- 
- - = = = 2,000,000 Rochester, England as . 


- - 800,000 | Kingston, Ont. - - - ~- 





- 2,250,000 Crystal Palace District, England - 
120,000 Duluth, Minn. * ; 
- 2,000,000 Caterham, England 


| Enschede, Holland- - - ~- 
Leicester, England- - - ~- 


of Carbureted 


- - 1,000,000 
- 2 8 - 250,000 | Buenos Ayres (River Platte Oo. ) 
: - += = 250,000 Burnley, England - ~ = 
: - = = 2,000,000 Kingston-on-Thames, England . 
. Ss te 125,000 Accrington, England - - ~- 
- »- © + « Bie Tonbridge, England ee Oe 
m « - - 260,000 Stretford, England - + * . 
> - 200,000 Oldbury, England - - 
. - 250,000 Saltley Works, Birmingham, England (Third Contract) 
- »* = = 125,000 York, England (Second Contract) - 
- = = = 600,000 Rochester, England (Second Contract) - : 
- = = = %§0,000 Newport, Monmouth, England - = - : 
- = = = = 750,000 Todmorden, England - - ~- 
- 2 = - - 250,000 Tokio, Japan - - 
- - = = = 2,000,000 Nelson, British Columbia neni Ses! Works). 
+ * 2 * _ | ee Orders received !n 1901 to March I, 3,800,000 


Cubic Feet Daily. 


300,000 
750,000 
500,000 
300,000 
2,000,000 
300,000 
150,000 
150,000 
2,000,000 
700,000 


- 1,500,000 
- 1,750,000 


500,000 
300,00C 
500,000 
300,000 


- 2,000,000 


750,000 
500,000 
250,000 
500,000 


- 1,000,000 


cu. ft. daily. 








GHRISTOPHER 


PROPRIBTOR, 


GUNNINGHAM, 


THE NOVELTY TEAM BOILER WORKG, 








BROOKLYN, N. Y. 


STORAGE TANKS FOR GAS WORKS, 


PIPING IN AND AROUND GAS WORKS. 


ark Done for Several of the Largest Gas Companies 








America Stands as Reference. 


To Retain Fluid Material of Any Sort. 
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ALL TRON 4x0 BRASS MOUNTED 


Tales (Or bas. 











MANUFACTURED BY 


THE KENNEDY VALVE MFG. 6O., 


WORKS: 
SALES OFFICE: 


COXSACKIE, N. Y. 

68 BEEKMAN ST., N. Y. CITY. 
A Large Assortment Carried at our New 
York Warehouse. 

REASONABLE PRICES. 


COOD QUALITY. 
PROMPT DELIVERY. 





Church’s Patent Trays. 
Reversible ; Strongest ; Most Easily Repaired. 


Special Trays for Iron Sponge. 


\\ Se 





We also Supply the Cheapest and Strongest 


‘Reversible Bolted Trayse 


IN THE MARKET. 
SEND FOR CIRCULARS. 















®&  ~—_—Bristol’s Recording 
N PRESSURE 
GAUGE. 


For continuous re 
cords of 
Street 

Gas Pressure. 

Simple in con- 
struction, 


accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


Silver Medal, Paris Exposition. 














Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72”, 
——FOR — 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 





THE LINK-BELT MACHINERY CO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. S. A. 


TINK BELT ELEVATING & CONVEYING 
hod 


Tilting Coal and Coke Cars, 
Breaker Rolls, — — —_ 
Power Transmitting Machinery. 


Machinery designed and erected to suit 





existing conditions and available space. 


Tilting Coal and Coke Car. CATALOGUE UPON APPLICATION 








THE BURNER 
_\ > UF THE 


| every gas company that looks care- 
“| fully into the merits of STEWARD 


es pretty safe to say that nearly 
BURNERS becomes a regular user. 





We can show you why, if you'llsend 
25 cents for a sample burner. Isn't it 
worth while doing this to find out how 
you may increase your dividends ? 


— THE — 


D). M. Steward Mig. Co, 


CHATTANOOCA, TENN. 








TRADE PAPER AOQV. ACENCY MY -206 











POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


By HERMAN POOLE, F.C.S. 





a ee 







Second Edition. Price, $3- For Sale by 


A M. CALLENDER & CO., 32 Pine Sr., N.Y. City. 














The Chemistry of 


A. M. CALLENDER & CO., 32 PINE ST., N.Y. CITY. 





| 
| 
| 
| 
| 


Practical Photometry, 





Illuminating Gas,| By william Joseph Dibdin. 


By NORTON H. HuMPHRYS. Price, $2.40. Price, $3.00, 


! 
| A.M. CALLENDER & CO., 32 Pine St., N. ¥. City. 








go2 American Gas Light Dournal. June 10, 1901. 





AMERICAN GAS COMPANY 
CONS(TUCLOTS Of Goal Gas Apparatus. |. 


BASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARGING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 














SOLE UNITED STATES AGENT FOR 
ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORK 3. 











— 


INO. 118 Farwvell Avenue, : Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements of 
the trade. Our new Exhauster meets all demands of modern 
vas making and overcomes all difficulties heretofore experienced. 











OUR GAS GOVERNOR IS MAKING FRIENDS EVERY DAY. 














P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 





Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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WARREN FOUNDRY AND MACHINE co., Sin RUMMOND ge 


MANUFACTURERS 01 


CAST wey Co 
INS MA SE |) 





Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


CAST WATERERS =] 


GENERAL SALES OFFICE, 192 BROADWAY, 
NEW YORK. 





| Western Office: Monadnock Block, Chicago, IIIs. 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. | = 


| Gxonor ORMROD, Mangr. & Treas., Emaus, P: 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


‘ PUT ME OFF AT bee ll / _ na 


in (ss 
PIPE WRENCH with THE he ‘stot ‘ADIUSTMENT, ), Ser nd onter, will <~! te . - at poe 
ich, 2H i Ny nd 36 ich, ‘Ta kin ng é I's from omen 7 











































i ‘Me > ip ipe ; MANUFACTURERS OF 
Manufactured by cust IRON PIPE AND SPECIAL CASTINGS ( 
{ FOR WATER AND GAS. / 
ATLAS PIPE WRENCH 00., 121 Liberty St., New York. 51 Flood Building, San Francisco, | Also» FLANGE PIPE, LAMP POSTS, Ete. 4 





CHARLES MILLAR & SON CO., Selling Agents, aca 


ir Hn, “BINDER for the JOURNAL. 


oRowve 


cae 





ee . 


CAST IRON PIPE and SPECIALS FOR _ GAS | 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 





Parson’s Steam Blower 


KUR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE | 
a OTHER WASTE MATERIAL. 











FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale | 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave.. Brooklyn, N. Y. 





Price, $1.00, 


| A. M. CALLENDER & CO., 32 Pine Street, N.Y. 








PRACTICAL HANDBOOK ON 


GAS HNGINHS, 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 


Translated with Permission ofthe Author, by GEO. M. R«tCHMOonNnN nD, M.B. 


a PRICE, $1.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York City. 


— PRACTICAL PHOTOMETRY... 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
With Numerous Illustrations. Price, $3.00. A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 

























i 


SAN FRANCISCO. 






































PUBLIC LIGHTING TABLE. 


JUNE, 1901. 





Table No, 2. 
















































































P Table No. 1. NEW YORK 

= = FOLLOWING THE cITY. 
S MOON Au. NiGgut 

Be LIGHTING 

s E . Exti 

x (=) F. Light ‘petaesees Light. pee 
| Pe: | Ae 
Sat. 1 \Nol..rMiNo I. 7.15 | 3.15 

Sun. | 2,NoL. |NoL. 1.15) 3.1 

Mon. | 3) 7.50 pm} 9.30 pm. 7.15 | 3.1! 

Tue. | 4) 7.50 = {10.10 7.25 | 3.1: 
Wed.) 5) 7.50 = -|10.50 7.25 | 3.15 
Thu. | 6) 7.50 = {11.20 7.251 3.13 
Fri. ‘| 7.50 112.00 7.25 | 3.15 
Sat. 8| 7.50 )12.40 AM] 7.25 | 3.14 
Sun. | 9) 8.00 LQ! 1.10 ¢.25 | 3.18 
Mon. 10 8.00 1.40 1.25 | 3.18 
Tue. 11) 8.00 2.20 1.25 | 3.15 
Wed. |12) 8.00 3.00 1.251 3.15 

Thu. |13) 8.00 | 3.30 1.251 3.1! 
Fri. (14! 8.00 3.30 7.251 3.15 

Sat. 15! 8.00 | 3.30 9.25 | 3.15 

Sun. (16) 8.00nM! 3.30 7.251 3.15 

Mon. 17 | 8.00 | 00 ese ie Oe 

Tue. |18| 8.00 | 3.30 7.301 3.15 

Wed. |19| 8.00 | 3.30 7.301 3.15 

Thu. |20} 8.00 | 3.30 7.301 3.15 

Fri. |21/ 9.50 | 3.30 7.301 3.13 

. Sat. [22/1020 | 3.30 7.30 | 3.15 
Sun. |23 10.50 FQ! 3.30 7.30 | 3.15 

= Mon. |24/11.20 3.30 7.30} 3.18 
Tue. |25/}11.50 3.30 7.301 3.15 

Wed. 26/12.20 am) 3.30 7.301315 

Thu. 27) 1.00 3.30 || 7.30! 3.15 

Fri. (28) 1.40 3.90 17.30] 3.15 

Sat. |29]| 2.30 3.30 | 7.30 | 3.15 

Sun. |30\No JL. No I. 7.30.1 3.15 


TOTAL HOURS LIGHTING 
DURING 1901. 








By Table No. 1, By Table No. 2. 
Hrs. Min Hrs. Min. 

January ....220.10 | January....423.20 
February. ..192.30 February. -.399.25 
March..... 180.00 | March... ..355.35 
April.......158.30 April......298.50 
ee 140.40 | May....... 264.50 





A June ......135.40 | June...... 234.25 
a 138.00 | July.......243.45 
—_ August ... 156.20 | August ....280,25 
Septem ber..174.40 September. .321.15 
October... .202.30 | October ....374.30 





November... 220.40 | November ..401.40 
December. .241.30 | December. .433.45 









—>__— 


Total, yr. .2161.10 | Total, yr...3987.45 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting Company 


-.-» OF AMERICA .... 


cue. Welsbach System 
swore“ Of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERI”: 


Economical, 
It is J Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHRTHA WELSBACH 


No. ee. BURNER, and thereby supply a uniform light in all localities, No. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 














Welsbach Famous Mantles. 








THE INCOMPARABLE OTHER 
‘ , WELSBACH BRANDS 
MANTLE: Magnificent 
FINEST EXAMPLE sey 
OF INCANDESCENT Endurance. 
| THE HIGHEST 
GAS LIGHT ILLUMINATION, 


EVER EXHIBITED. The Lowest Cost. 











Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = © © «© 79 Wabash Avenue. 








June 10, rgor. American Gas Light FZournal. 








THE STANDARD DOUBLE. SUPERHEATER 
KOWF. WATER GAS \PPARAI 
[HE UNITED GAS IMPROVEMENT | 


* 
& 
” PritaA 
= 
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Established 1858. incorporated 1890. 


Cuas. E. GREGORY aw Davip R. Daty VY. Prest. & Treas. 
D. ABERNETBY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


4 ee 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=e 

Cround Fire Clay, Fire Sand and Cround | 
Fire Brick in Barrels and Bulk. 

2062 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. L. Rice, 
Vice-President. 


























A. H. GurTKes, 
President. 


H. A. PERKINS, 
Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N. Y 





Established 1854. 


Manufacturers of . 


Incorporated LS69. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
FIRE BRICK. . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. S., Coze System of 


Inclined Benches. 


Estimates Furnis ee ton Application for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-Depth Regenerative 


Benches, for Burning either Coal or Coke 
in the Furnaces. 


914, 018 & OF6 Waevght Bulling St. Louis Mo. 





Adam Weber Sons, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 





The Gas Engineer’ - 
Pocket-Book, 


By HENRY O’CONNOR. 


Comprising Table 
Manufacture, Distribution and Use of Coal Gas, 


and the Construction of Gas Works. 





PRICE, $3.50. 





A. M. CALLENDER & CO., 32 Pine Street, New York City. | 


s, Notes and Memoranda relating to the 


e 





{O77 LS. BOREMER. 


ABOVE ACL 


FIRE. Brick 


Clay Fe 
























I, C. BAXTER, President 


Works, 
LOCKPORT STATION, PA. 


—ESTABLISHED 1864.—— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277, 
JOHASTUWN, PA. 


Successor to WILLIAM GARDNER &b SON, 


Fire Glay Goods for Gas Works. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS. 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. ‘ 
Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 





GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting « on | 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg, Ilis., or Buffalo, N. Y. 
In Casks, 400 to 800 pounds, aus oe per px yund, 
In Kegs, 100 to 200 os 
In Kegs less than 100 * 


C. L.GEROULD, Gulenbare; Ms. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Parker-Russell 


‘Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 


tirely in the manufacture of 


of the furnace, and the 
We construct 


the strongest heats 
feeding and emptying. 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. 
Coke can be used as Fuel in Furnaces. 


‘Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
abrasion of 


THEO. J. Situ, Prest. J. A. Tay or, Sec. 
A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTiMORE, MD. 





FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Coal or 


Sole Agents for New England States. 


Clay Retorts, Blocks & Tiles 


Our Improved Half and Full Depth 





JOHN DELL, 


General Manager. 


1882. 


ESTABLISHED 


MISSOURI FIRE BRICK CO,, 


MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


ITY OFFICE: 
1 All Dive St. cpiticenta Bank. jST. LOUIS, MO. 








We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6's, 8’s, 9’s, § 
with Regenerative Furnaces, Constricted te Burn either Coal or Coke. Also Plain Benches. 
“ORRESPONDENCE IS RESPECTFULLY SOLICITED, 
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GAS WorkKs SPECIALTI ES, 
AUTOMATIC STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 
“Iron Sponge” and Natural Oxide 


FOR GAS PURIFICATION. 
Mi Made. J TS ey TLS. 


LOMDELY ron Sponge & Governor C0 


Ne. 395 BROADWAY, 
NEW YORK CITY. 


Telephone 3033 Franklin. 





) WESTERN BRANCH CONNELLY IRON SPONGE & GOVERNOR CO., 
t 788 South Canal Street, Chicago, Ilis. 














m ADAM WEBER SONS, —o 


Manhattan Fire Brick & Enameled way | Retort Works, 


flesigners and 
Builders of 

-Ghimne ys of 
Perforated 

Radial Bricks. 














A. M. Young, President, j 
New England Engineer- 
ing Co., New York, 

March 30th, 1901. \ 


Adam Weber Sons, 633 
E. 15th St., N Y. City— 
Gentlemen: Itisapleas-= 
ure for us to state that 
the chimney built for us 
by you, at the works of 
the Nazareth Cement 
Co., at Nazareth, Pa., is 
an exceptionally fine 
one. We are certainly 
pleased with the work- 
manship on the same, 
and feel that there is no 
finer chimney anywhere 
if construction is consid-= 
ered. Yours very truly, 


H. P. HAMPSON, 


General Manager New Englaud 
Engineering Company, at 
Nazareth, Pa. 


Chimney of perforated radial bricks, designed and built by ADAM WEBER SONS for the Nazareth Cement Company, at Nazareth, Pa. 


Main Office and Depot, No. 633 East Voth St. New York City 


Works at WEBER, on Raritan River, Middlesex County, N. J. 








The Gas Engineer’s 
Laboratory Elandbook, 


By JOHN HORNBY, F.1.C. 


Price, $2.50. 


Price, $1.25. 


A. M. CALLENDEHR & C@.,, 32 Pine S.,N.Y. City. | A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 


 Pisietinal Hints « on it Cunatieiidiiee and Working 
of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc M_Inst.C. EB. 


For Sale by 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 











Qeean Westmoreland Gas Coal. 


STRIGTLY High Grade....., 





Offices: 
Weshington Building, New York. 
Betz Building, Philadelphia 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 





MUELLER 
* Gas Tapping Machines. « 


' If you have the satisfaction of knowing | 
“a9 that the taps your men make are made in | te: 
the easiest and best manner, and that 
they stay good, we know you are using a| ui 
Mueller Machine. 


CATALOGUES AND DISCOUNTS FROM 


H. MUELLER MFG. COMPANY, 
DECATUR, ILLS. 





Special Attachment, 











SareTy Gas Main 
STOPPER ay 


108 East II7TH bth N. Y. 


THE MINER? 


Street and Boulevard ° 
Lamps. 





THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 





WATER TUBE 


BOILERS. 


Safety, 
Economy. 


HAZELTON 


HIGH PRESSURE 


Capacity, 
Durability, 










St wks, 
Tue Pioneer Tanks nD i 
Vertical Wa Miscellar 
ter Tube — ous Metal 
er of the Work 
World. sm 
High quality 
and durability Hazelton 
of the Tubes, 
| the Most Vital Boiler 
Part of a C 
Boil ompany 
Sole Pro- 
Fastened at prietors 
One End Only, and Manu- 
expand and facturers, 
contract with- 
out Strain, |-—- 120 Liberty 
Averting any [aiwag St., N.Y. 


Possibility of iz Cable Ad- 
| Leakage. dress, 

* Paila,” 
10 to 25 A mE. 
| saving « 


other 
Boil- d = 
ers - 
e eo 
ow 
ae 
} oP 
ge 
ae 
- 








Cheapest and Best. Utilize Your Cas Liquor. 
|'NO EXTRA LABOR OR Qt: 





FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 


THOMAS T. ¥. MINER, 


821-823 Eagle Av., N.Y. 





Se gel 
ME STROH & OSIUS, Pat'ces' or 


Mich, Ammonia Works, Detroit, Mich. 
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The Despard Gas Coal Co.., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrtK§:, E. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - - Locust Point Baltimore, Md. 
OFFICE, 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS} scpwns, { BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston 











KELLER ADJUSTABLE. 
COKE CRUSHER, 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 





MADEIRA, HitlslL: & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Coal and Coke. 


GENERAL EasTERN SALES AGENTS 


PENN GAS COAL CGO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


Ow NERS OF OVER 1,000 COAZ CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


OFrTFrTIIOBS: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 


NEW YORK, 
143 Liberty Street. 
READINC, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then ust 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 


Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 














—THE— 


Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES. 


SECOND EDITION. 


—— 


By THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING, 


Assoc.M.\Inst.C.E. 


With an Appendix of Decided Cases. 

Price $2. 

A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 


For Sale by 


Epuunp H. McCuiuc a iH, 
President. 


Henry Waart 
AS sichout Os cretary. 


H. C. ADAMS 
Secre tary. 


Cuas. F.G -_< 
reasurer. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHOIYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
a (SENECA LAKE), N. Y. 





Since the commencement of operations by this rag! its well-known 
Coal has been largely used by the Gas Companion of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 outs od St, aterm Pa, 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 


Toledo, O., and Pittsvuren, Pa. 























Standard Oil Company. 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Volcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


# Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


i Also, Gas ahd Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


BAXTER & YOUNG, 4- £. BOARDMAN, C.E., JAMES T. LYNN, 

















canara wo covsurng Hi a Cotaig Eee. CAS ENGINEER 
GAS ENGINEERS. | laa” | CONTRACTOR, 


Examination and Values Ascertained of Filtration for Public Water Supply. | Wayne Bank Building, - DETROIT 
Artificial and Natural Gas Properties. BREVARD, N. C. 
COMPLETE CAS WORKS ERECTED: — ——— 


CAS PROPERTIES PURCHASED. 











Artificial and Natural Gas 


Mains Furnished and Laid. 7 Shepard Page’ S Sons, senameercaniind HOUGH, 
CORRESPONDENCE SOLICITED, CAS WM AGHINERY. Consulting Engineer 


OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. | CONTRACTOR, 
ooms 201 & 202. DETROIT, MICH. 180 Fulton Street, New York City. 374 FIK TH AVE., N. ¥. 


KERR MURRAY MANUFACTURING co, | 


latest fesign Rotary —xhauster, —— 
—— With Automatic (overnor, 


Single or Double-Lift Gasholders, | 
WITH OR WITHOUT STEEL TANKS. » 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Gover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator. f 
_ REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches. | 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINCS. 


FORT WAYNE, IN D.| 
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BARTLETT. HAYWARD & CO. 


BAT TINORE,. MD. 


Triple, Double and Single-Lift Gasholders. 


Iron Holder Tanks. | 














CONDENSERS. 

















| 
ROOF FRAMES. 









































NAN Scrubbers, 
aa | JHE: | Bench Castings. 
a Py 7 | ol STORAGE TANKS. 
r | i 4 { — 
PURIFIERS. | Sh TEE! Boilers. 


SS a 


6 PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 


= 


of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 


\ 


improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. 





THE MOS! SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 














9 | Gas Works Designed and Constructed. 
ALEX. C. HUMPHREYS, M.E.,M. Inst. C, E. ARTHUR G. GLASGOW. M.E.. M. Inst.C. E. GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 
| FIUMPHREYS & GLASGOW, “psn 
BANK OF COMMERCE BLDC., 38 VICTORIA STREET, _— praca ia nt vi naan 
31 Nassau Street, London S.W., “ 
es. | pan ance GEORGE R. ROWLAND. 


CONSULTING CAS AND ELECTRIC LICHT 








ENCINEERS. 


PROPERTIES PURCHASED AND EXAMINED. 


Formerly with the Continental Iron Works. 


-Draughtsman and Constructing Engineer. 


| Drawings, Specifications and Estimates furnished for the con 
|  gtruction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


| Office, No. 245 Broadway, N. Y. City 





- 
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” liville N. J: ENGINEERS, 
Foundries and Works: \ orence, #0 IRON FOUNDERS, 
Camden, © * 2 MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 








MANUFACTURERS OF * BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
SOLE MAKERS OF 
CUTLER’S PATENT FREEZING PREVENTER 


THE MITCHELL SCRUBBER For Gas sol Cups. 


(PATENTED. THE TAYLOR 


REVOLVING BOTTOM CAS PRODUCER. 
PURIFIERS, CONDENSERS, | 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 


SCRUBBERS, BENCH WORK. 4 HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 











ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


Al Jronwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York —e Bridge & Ogden Sts., Newark, N. J. 


ef Sie » The Continental Iron Works, 
{ 























THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


x Wxesosex| NS y 4 West and Calyer Sts. (Near 10th & 23d St. Ferries 


NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Se | R J - Gas Holders. 


= Single and Multiple Section Gas Holders a Specialty. 


ape shag ra A STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“*D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE: LOOMIS PROCHSS, oan. qccsrsvnnsaseienre 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Gonn. Cc. A.GEFRORER, 


248 N. Sth St.. Phila., Fa: 











| Also SERVICE CLEANERS, DRIP PUMPS, and STRE 71 
MAIN PROVING APPARATUS. 












































ol 
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WILLIAM STACEY, Prest. T. H. Brreon, Asst. Mangr. 
J. E. STACEY, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established i85!. 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 


















Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Selt- 
Sealing Mouthpiece Lids. 





ail Ceneral Office: Cincinnati, O. 
Eastern Office: 911 Drexei Building, Philadelphia, Pa. 








RITER-CONLEY MFG. CO. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 





GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 
No. 382 Pine Street, - - - New York City 
}. ERECTION AND EXTENSION OF 
1 GAS, WATER, AND ELECTRIC LIGHT WORKS. 
13 Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 








1901 DIRECTORY 1901 


OF AMERICAN GAS COMPANIES. 


Price, = - - - - - - BS5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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AS, 1842 © Deily & Fowler, = 1901 


a nee LAUREL IRON WORKS. 




















MBC) 


a 2% Office, No. 39 Laurel Street, Philadelphia, Pa. 





. mk : 4 | 3 BUILDERS OF 

7 i A | | SS Gasholders: . 
ci a é B fae Single or Telescopic. With or Without Iron or Steel Tanks. 
anion ee OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 














Brooklyn, N. 


MANUFACTURERS OF 


—* LOGAN IRON WORKS, 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


The contract was completed and the 
Capacity Of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


<a eae Fas yee AND ALL PARTS OF 


GAS WORKS APPARATUS. 











Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD'S ANALYSIS 


Eor the Wear 1899. 


from the Union Gas Light Company, of East New York. 


|| The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
tlolder was in actual use in 90 days from receipt of order. 








An Analysis of the Principal Gas Undertakings in England, Scotland and | 
Ireland. Being the Thirtieth Year of Publication. | 
Compiled and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 
Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City, 
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Established 1854. 


D. McDONALD & CO., 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 





THE GLOVER PREPAYMENT METER. 


The amount of gas delivered for 





the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur: 


moving the meter or replacing chased by the coin. 


any parts. 


A /- t —_—— —— + = 





» WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, WN. Y. CHICACO. 
ys — 


GAS TAPPING MACHINES JEFFREY “MACHINERY 


FOR— 
































Drilling and Tapping FOR HANDLING 
Pipe under Pressure 
} ~ 
WITHOUT ANY ESCAPE OF COAL, COKE, ETC. 
GAS. 
Th: S 
y pl -_ DESIGNED TO SUIT THE CONDITIONS. 
Size of Combination Drills —— 
and Taps % to 4-inch. Coal and Coke Crushers. 
Machines Sent to any Gas 
“a Coke Crushers. . 
Send for Circulars. : 
~~ Shaking Screens. . 
: cas it nt Power Transmission Machinery. 








SEND FOR CATALOGUE No. 56. 


The Jeffrey Mfg. Co., 


COLUMBUS, OHIO, U. S. A. 








Hughes’ “GAS WORKS,” 


ad} Their Construction and Arrangement, 


ind the Manufacture and 
Distribution of Coal Gas. Z 


riginally written by SAM’L HUGHES, C.E Side Dumping Cars. NEW YORK. CHICAGO. DENVER. 
Rewritten and Much Enlarged by 


WM RICHARDS. atte THE CHEMISTRY OF ILLUMINATING GAS, 


on. € ghth Edition, Revised, with Notices of Recent Im 












provements. By NORTON H. HUMPHRYS. Price, $2.40. 
Price, $1.65. 
j Orders may be sent to 
ty |. M. CALLENDER & CO., Tee 
‘ 


82 Pine St., N. Y. City. A. M.;CALLENDER & CO.. 32 Pine St., N. Y. 
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NATHANIEL TUFTS METER CO,, 


S Medford Street, Boston, Mass. 


MANUFACTURERS OF - 


DRY GAS METERS 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facilities for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


rap wero RPrepayment GQaas Meters. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 88 to 92 West, Jackson Boulevard. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. | 








~e—“Perfect” Gas Stoves —_- 
Se eee Do You Want One| 
¥ of these this year? | 


We have built station meters 
in all sizes—from 4-foot to 
14-foot — satisfactorily. We 
can build yours. — 


"‘T'EiE; 


Keystone Meter fo. 
ROYERSFORD, PA 


PACIFIC AGENTS: 
WIESTER & CO., 22 Second Street, San Francisco, Ca! 

















~ 








THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. PRICE, _ : $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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AMERICAN METER COMPANY, 
NEW YORK, PHILADELPHIA, SAN FRANCISCO. 
« 
be 
THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
sf s% READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 
HELME & McILHENNY, 
3 Mstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 
MANUFACTURERS OF 
d. 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 














Special Attention given to Repairing METERS of all Makes. 

















” FACTORY AT ERIE, Pa. 
: BSCE REPTsS FROM YVDECISIONS 
~ 1 BOARD OF GAs CoMMISSIONERS of the COMMONWEALTH OF MassacHusErTs 


Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,’’ which is a handy compila- 
m in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
Ss, The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
gh and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) F. C. SHERMAN, Superintendent. 
ons. ore 
ell g A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 


Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., - No. 32 Pine Street, New York. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Manufacturers of General Gas Works Machinery—Builders of Gas Works, 
FORT WAYNE, IND., (© OSS ‘icernate Weel 


JOHN J. GRIFFIN & GO,., 


1513-1515-1517-1519-1521 Race Street, Philadelphia, 


(559 West 47th Street, New York. 34 West Monroe Street, 
: WM. 8S. GRIBBEL, Manager. Chicago. 


TELEPHONE, 25-S3. 




























MANUFACTURERS OF 


Prepayment Meters, 
Consumers’ Meters, (@ 
Station Meters & 


Provers. Registers, Gauges, Raeiteeiii Apparatus, Ete. 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER}. 


Is the Best ever offered. Over 30,000 now in use. 


The Positive repayment Meter. | 









Re 


je 








i The 
BIiIMrises . This Meter 1 is 
an unqualified SUCCESS. F 
DURABLE 
Its simplicity of 
ACCURATE construction, and _ the 
positive character ; | 
RELIABLE ; ‘ 
of the service performed 
All Pats by it, _ have 


Interchangeable given it pre-eminence. 


WE HAVE MADE AND SOLD | OVER 60,000 OF OF THESE PREPAYMENT METERS. | 


Needs only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. : 
Dispenses with “DEPOSITS” and Increases OUTPUT. ior 


A 
G 











